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FINDING OF NO SIGNIFICANT IMPACT
[NDA 20-812]
[PEIDATRIC ADVIL®)
[IBUPROFEN]

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess
the environmental impact of their actions. FDA is required under NEPA to consider the
env1r0nmental impact of approving certain drug product applications as an integral part of itg
regulatory process.

The Food and Drug Administration, Center for Drug Evaluation and Research has carefully
considered the potential environmental impact of this action and has concluded that this action
will not have a significant effect on the quality of the human environment and that an
environmental impact statement therefore will not be prepared.

In support of their new drug application for Pediatric Advil®(Ibuprofen), Suspension, 100
mg/2.5mL, Whitehall-Robins Healthcare has conducted a number of eng;onmental studies and
prepared an environmental assessment in accordance with 21 CFR )(attached) which
evaluates the potential environmental impacts of the manufacture, use and disposal of the
product.

Pediatric Advil®(Ibuprofen), Suspension, 100 mg/2.5mL, is a non-steroidal anti-
inflammatory drug administered orally. This product is recommended for
children 2 to 3 years old, and 24 to 35 pounds for the reductions of fever and the
temporary relief of minor aches and pains. It is not recommended for children
under 24 pounds and/or under 2 years old. Drug substance will be manufactured
and supplied to Whitehall-Robins Healthcare by a contract drug substance
manufacturer. The drug product will be manufactured and packaged at Whitehall-
Robins Healthcare/A.H. Robins Inc./Wyeth-Ayerst Laboratories, 2248 Darbytown
Road, Plant B, Richmond, Virginia 23231 (AH Robins Co., Inc. is a subsidiary of
American Home Products, Richmond, Virginia). The final drug product will be
used at home and in hospitals throughout the United States.

Disposal of the drug may result from out of specification lots, discarding of unused or
expired product, and user disposal of empty or partly used product and packaging.

r] -

Rejected and returned product will be disposed of in approved incinerators.

Waste generated from the manufacture of the drug product at the manufacture site will be
disposed of in accordance with the appropriate Environmental Protection Agency



regulations.

The disposal of waste materials from the packaging process will be identical as that for
the drug product.

!
Pediatric Advil®(Ibuprofen), Suspension, 100 mg/2.5mL, can be discharged énto septic
tanks or municipal sewage treatment facilities. Ibuprofen is rapidly metabolized and
eliminated in the urine. There are no known active metabolites of ibuprofen. One
hundred percent of a dose of ibuprofen is excreted in the urine in the first 24 hours. 1 to
14% of a dose of ibuprofen is found in the urine as unchanged ibuprofen. Ibuprofen is not
e§pected to persist in the aquatic environment since it is inherently biodegradable.

Ibuprofen and the other components in the formulation of the tablets are known not to be
volatile and, therefore, release into the air would not be expected from therapeutic use or
disposal.
The Center for Drug Evaluation and Research has concluded that the product can be
manufactured and used without any expected adverse environmental effects. Precautions taken
at the sites of manufacture of the bulk product and its final formulation are expected to minimize
occupational exposures and environmental release. Whitehall-Robins Healthcare has received
. authorization from the appropriate authorities to operate the plant and has provided certification
ME“} that operation is in accordance with applicable environmental regulations.

Adverse effects are not anticipated upon endangered or threatened species or upon property listed
in or eligible for listing in the National Register of Historic Places.
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ENVIRONMENTAL ASSESSMENT FOR THE USE OF

PEDIATRIC ADVIL® DROPS

4 - -4
1. Date October 1996
2. Applicant Whitehall-Robins Healthcare

Division of American Home Products

3. Address 5 Giralda Farms
Madison, New Jersey 07940-0871

4. Description of the Proposed Action

- The proposed action is to manufacture fruit and grape flavored Pediatric Advil® Drops.
The active ingredient in this product is manufactured and supplied to Whitehall-Robins Healthcare
by

- . The subject drug product will be manufactured and packaged by
Whitehall-Robins Healthcare / A H. Robins Inc. / Wyeth-Ayerst Laboratories, 2248 Darbytown
Road, Plant B, Richmond, Virginia 23231. The product was developed by Whitehall-Robins
Healthcare. The building is operated under the A H. Robins Inc. name. Manufacturing
operations will be conducted by Wyeth-Ayerst Laboratories. Whitehall-Robins Healthcare, A.-H. '
Robins Inc. and Wyeth-Ayerst Laboratories are sister divisions within American Home Products
Corporation. -
Pediafric Advil® Drops is indicated for the reduction of fever and the temporary relief of

minor aches and pains. The dosing directions for this product are recommended for children ages



two to three. The maximum recommended dosage in a 24 hour period is 8 dropperfuls, or 4
doses, for children 24-35 pounds and age 2 to 3 years old. A dose, or 2 dropperfuls (2 x 1.25ml),
equals 2.5 ml and 100 mg of ibuprofen. This product is not recommended for children under 24
pounds and/or under 2 years.
-+ e -

The final drug product will be used by the general child population of 2 to 3 year olds at home
and in hospitals throughout the United States and could potentially be introduced into the
following environments:

a. The environments adjacent to the manufacturing facility are as follows: The

manufacturing plant in Richmond, Virginia is located in a temperate climate in a light

. industrial area. The area surrounding the facility is currently occupied to the east by the

Wyeth-Ayerst distribution center, to the west by vegetation, trees, then the Virginia
Electric & Power Company, to the north by acres of undeveloped woods, and to the

south by Darbytown Road.
b. The: facility in destroys Wyeth-Ayerst waste from the
dust collection at the manufacturing site in Richmond, Virginia. 1s located m a

temperate climate in a rural area.

c. Traces of product, <2%, may be detected in the waste water from the cleaning of
equipment at the manufacturing facility in Richmond, Virginia.

d. Either of two facilities are used for the destruction of
rejected and returned product. These facilities are all located in temperate climates.

One is located in a rural area:

* -

And the other is in a commercial area:




The following is a brief description of the environment around the two

facilities that will be employed for the destruction of rejected and returned product.

Residences: 1 mile 1/2 mile
Waterways: 1 mile 3/4 mile -
Public Facilities: 1/2 mile 3/4 mile
Schools: None >1 mile south, 1.5 miles
north
Wetlands: 1/2 mile 3/4 mile
Flood Plain: None Outside 500 yd. flood
plain
Topography: Flat (Moderate) Flat (Moderate)
. Site Surroundings:  Landfill, prison, farm Commercial businesses
and industrial area
Site Limitations: 3000 tons/day 975 tons/day

The :  facilities method of destruction for Whitehall-Robins Healthcare’s drug
product is incineration. The following describes the operating permits associated with the

operation of the two facilities:

The facility located in is a waste-to-energy facility,
which operates in compliance with the Federal Clean Air Act and the Commonwealth of
Regulations for the Control and Abatement of Air Pollution. The
facility accepts municipal solid waste and
light commercial waste, including EPA non-hazardous waste. The facility
permits are as follows:

» -
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The facility located in is a mass burning incineration
facility, which operates in compliance with the Federal Clean Air Act and the
Commonwealth of Regulations for the Control and Abatement of Air Pollution.
The facility accepts municipal solid waste and light commercial waste, including
EPA non-hazardous waste. The facility permits are as follows:

(See Appendix 1, for a copy of the Air Quality Permits)

e. Sewage treatment facilities throughout the United States receiving waste from hospitals

and homes where Pediatric Advil® Drops are used.

- f. Septic tanks receiving wastes from homes where Pediatric Advil® Drops are used.

g. Some larger accounts contract their own return and credit facilities which are not
within the control of Whitehall-Robins Healthcare.




5. Identification of Chemical Substance

DRUG SUBSTANCE

a.  Description Including Physical and Chemical Characteristics and Stability

. () Names -

Established name: Ibuprofen

Chemical name: (£)-2-(p-isobutylphenyl)
propionic acid

Chemical Abstracts Service
(CAS) registry number: 15687-27-1

@)~ Physical and chemical characteristics

General Chemical Structure:

HOOC/\
Molecular Formula: Cy3Higly
Molecular Weight: 206.28



S
Description: White or almost white powder or crystals with a
characteristic odor.

Solubility: Low solubility in water; soluble 1 in 1.5 of
alcohol, 1 in 1 of chloroform, 1 in 2 of ether and 1
in 1.5 of acetone. Ibuprofen is also soluble in an
aqueous solution of alkali hydroxides and i
carbonates.

Melting Point: 75-780C

Ibuprofen, Process Impurities, and Degradation Products

Compound Name Process Impurity or Degradation Product
QUALITATIVE COMPOSITION

PEDIATRIC ADVIL® DROPS
- IBUPROFEN ORAL SUSPENSION

The manufacturing of the drug product consists of the following procedure:

Fruit Drops:

Raw Material*

) Ibuprofen, USP

03-0543



Grape Drops:

Raw Material*
Ibuprofen, USP

= o)
praxiraiag cer
Ki

* The above list should not be interpreted as a restriction from using an equivalent grade of
a particular inactive ingredient provided that it has been qualified for use in this product.

: Listed on OSHA's Table Z-1-A.
Note: Appendix 4, 5 and 6 contain copies of all MSDS sheets for the ingredients as well as the
) drug product.
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(3)  Stability

Information regarding stability studies conducted on bulk ibuprofen can be
located in

b. Manufacturer

- i -

‘ ¢. Method of Manufacture

For information regarding the manufacture of the ibuprofen drug substance (i.e.
reagents, synthesis, etc.), please refer to

d. Specifications and Analytical Methods

The-drug substance will be tested pursuant to_the raw material test monograph for
ibuprofen included in this application. For information relative to

- test specifications and analytical methods for ibuprofen, please refer to
their drug master file
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6. Introduction of Substance into the Environment
supplies ibuprofen in bulk to
Whitehall-Robins Healthcare facility in Richmond, Virginia. All manufactunng, formulating,
packagir:g,'and distribution of Pediatric Advil® Drops will take place in Richmond, V@rg—ipia.*
, has provided bulk ibuprofen,
the drug substance, to the pharmaceutical industry since

manufacturers the bulk ibuprofen in a process of

produces ibuprofen in a facility in compliance with all applicable
Federal, State, and local emissions requirements. Supplying bulk ibuprofen to Whitehall-Robins
Healthcare will not affect qualitative composition of the emissions from the facility, nor affect the
ability of the f;cility to comply with all Federal, State, and local emissions requirements.
_ All substances with the potential to be emitted as a result of the production of the new
drug product at Whitehall-Robins Healthcare, 2248 Darbytown Road, Richmond, Virginia 23231,
the drug product manufacturing facility, and at the two waste disposal facilities of

. would be at very low levels and would not be likely to have a significant

environmental impact.

» -
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The statue(s) or law(s) that are applicable to the Whitehall-Robins, Richmond, Darbytown

Road plant are as follows:

Resource Conservation and Recovery Act of 1976

Hazardous and Solid Waste Amendment of 1984

Clean Air Act of 1990

Emergenty Planning and Community Right to Know Act of 1986 T
Hazardous Materials Transportation Act

The environmental permits associated with the operation of the Whitehall-Robins, Richmond,

Darbytown Road Plant and the manufacture of Pediatric Advil® Drops are listed below.

Permit Number Expiration
VPDES Permit for Stormwater VAR 240017 June 29, 1999
EPA Generator Number - VAD188141626 none

Air Permit Registration # 50898 none

This facility will manufacture the finished product under current FDA Good Manufacturing

Practices.

R;]easgs into the environment of wastewater pollutants or liquid, solid, or gaseous
pollutants resulting from the manufacturing of Pediatric Advil® Drops are controlled. Diluted
wash water resulting from the equipment is treated by the

. The discharge of effluent by the treatment
facility is monitored. Discharges could potentially contain traces of ibuprofen. After tr&tment;

effluent is discharged in the o . The maximum amount of the active ingredient,

s - 4

associated with the manufacture of Pediatric Advil® Drops at the Whitehall-Robins Healthcare
facility from routine cleaning of equipment, that could potentially be in the wastewater discharged

to the treatment facility is estimated at 26 ppm.
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Whitehall-Robins Healthcare will comply with all applicable Federal, State, and local

regulations at the production facility in Richmond, Virginia.
Attached is a table describing the effluent limitations and the monitoring requirements. (See
Appendix 2)

Less than 0.002 % of the daily discharge of wastewater is associated with the manuficture
of Pediatric Advil® Drops at the Whitehall-Robins Healthcare facility. The total facility discharge
is approximately 30,000 gallons/day. i

The manufacture of Pediatric Advil® Drops involves four chemicals on the OSHA Air
Contaminants List (See section 5). The Whitehall-Robins facility in Richmond, Virginia is

““"‘“ designed and operated for the manufacture of human drug products. Emission control equipment
and tréatment systems are in place for this facility.

All waste generated from the manufacture of the drug product at the Whitehall-Robins
Healthcare facility in Richmond, Virginia will be disposed of in accordance with the Virginia
Environmental Control Board and the US Environmental Protection Agency regulations. The
disposal’of the four OSHA air contaminants added during the manufacture of the drug product
are as follows:

Small amounts of Glycerin and dissolved Sucrose can be expected to be discharged to the
County’s POTW during cleaning of the tanks between campaigns. In addition, any dust created :

during the addition of sugar will be collected in the dust collectors. This is expected to be

» -

minimal.
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Microcrystalline Cellulose and Carboxymethylcellulose Sodium collected in the dust collector

will be placed into a non-hazardous waste drum and sent to the
as non-hazardous waste for destruction by incineration.
Pediatric Advil® Drops will be packaged in amber glass and natural plastic bottles. The
plastic bottles will consist of high-density polyethylene and polypropylene with the chaSiﬁé arfow
recycle symbol. The closures for both bottles will be polypropylene screw caps.

The disposal of waste materials from the packaging process will be identical as that for the

drug product. The site of disposal is a mass burning facility located in a rural area. The
method of distruction is incineration. The facility permits are as follows:

The : site of disposal is a waste-to-energy facility located in a commercial area. The
method of distruction is incineration. The facility permits are as follows:

The following are the permit limitations at each facility.

» -
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Non-criteria pollutant emissions from the operation of each furnace/boiler shall not exceed the limitations specified

below:
Sulfur Acid Mist (H,SO.) 28.30 tons\yr.
Hydrogen 4Chloride (HCD) 113.60 tons/yr.
Hydrogen Bromide (HBr) 7.57 tons/yr.
Cadmium (Cd) 0.19 tonsfyr.
Antimony.(Sb) 0.55 tonsfyr.
Arsenic (As) 0.03 tonsfyr.
Mercury (Hg) 132 tonsfyr.
Beryllium (Be) 7.94 x 10™ tons/yr.
Fluoride (as HF) 1.78 tonsAr.
Dioxins (USEPA Toxic Equivalents) 2.42 x10° tonsAyr.
Particulate Wner 30.0 tonsAr.
Sulfur Dioxide 176.6 tons/yr.
Volatile Organic Compound 6.8 tons/);r.
Nitrogen Orides 716.2 tons/yr.
Carbon Monoxide 60.3 tons/yr.
Lead 6.7 tons/yr.




)
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Emissions from the operation of each municipal waste combuster unit shall not exceed the limitations

Particulate Matter
Sulfur Dioxide
Volatile Organic Compounds
Nitrogen Oxides
Carbon Monoxide
Hydrogen Chloride
Lead

Arsenic

Antimony -
Beryllium
Cadmium
Hydrogen Bromide

Hydrogen Floride

rl - J

Mercury

‘ Total Dioxins and Furans

specified below:

36.0 tons/yr.

69.0 tons/yr.
3.0 tonsfyr.
277.0 tons/yr.
23.1 tonsfyr.

173.0 tons/yr.

2.32 tonsAr.
0.04 tons/yr.

0.175 tonshyr.

2.63 x 10™ tons/yr.
0.142 tonsfyr.

31.97 tonsfyr.

7.45 tonshy.
0.96 tons/yr.

6.7 x 107 tons/Ayr.
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Whitehall-Robins Healthcare will comply with all applicable F ederal, State, and local

regulations concerning emission control and waste treatment at the production facility in
Richmond, Virginia. In accordance with Virginia’s Environmental Quality Board Regulations,
A H. Robins Inc. Richmond manufacturing facility’s current air permit will be amended to
incorpordte all sources of emissions associated with the manufacture of the drug product. No
significant impact on the waste streams is foreseen by the proposed manufacturing process.
*The introduction of Pediatric Advil® Drops into the environment will be the general
geographical distribution pattern of the United States pediatric human population of 2 to 3
year olds.
*The recommended maximum daily dosage is 8 dropperfuls which is equivalent to 4 doses
(2 dropperfuls/dose four times per day). Each dose contains 100mg of ibuprofen,
therefore the maximum daily intake of ibuprofen per day would equal 400mg.

4 doses/day x 100mg ibuprofen/dose = 400mg ibuprofen/day

*The five year projected total production of pediatric drops is estimated as follows, with
the fifth year estimated at 6,414,000 ounces.

Estimafed Annual Volumes in Qunces (x 1000)

lyr.” 2yr. 3yr. 4yr. Syr.
411 3,618 4,934 6,085 6,414

*Based on the fifth years production, which is the highest production volume, the total
estimated ibuprofen that could be consumed from the production of this product if all
liquid produced was consumed would be 7,546 kg/yr.

5th year production = 6,414,000 oz. of Pediatric Advil® Drops

1 dose = 2 dropperfuls = 2 drops x 1.25ml. /drop = 2.5 ml.

Given, 1 0z. =29.573 ml. ,

Then, 1 0z. x 2.5 ml./dose + 29.573 ml. = 0.085 oz./dose of Pediatric Advil® Drops
6;414;000 oz./yr. + 0.085 oz./dose = 7,545.88 x 10* doses /yr.

7,545.88 x 10 doses/yr. x 100 mg. of ibuprofen/dose =

7,545.88 x 10° mg/yr. of ibuprofen

Given, 1 mg. = 10° kg.

Then, 7,545.88 x 10° mg/yr. x 10 kg./Img. = 7,545.88 =~ 7.546 ke /yt. of ibuprofen
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*Given there will be 6,414,000 oz. of Pediatric Advil® Drops produced in the fifth year,
and assuming all is consumed, 75.5 million doses /yr. at 2 dropperfuls (2.5 ml.) per dose
could potentially be consumed in a year.

1 dose = 2 dropperfuls = 2 drops x 1.25ml./drop = 2.5 ml.

If, 1 0z. =29.573 ml.

Then, 1 oz. x 2.5 ml./dose + 29.573 ml. = 0.085 oz./dose of Pediatric Advil® Drops
6].414,000 oz./yr. + 0.085 oz./dose = 7,545.88 x 10* doses /yr. .
=75.5 million doses/ year

-«

*Based on the data contained in reference 1, the total US Population, during the fifth

year of production 2001, is anticipated to be 279 million people. The projected
population of children ages 2 to 3 years is 8.5 million. Of that population of 2 to 3 year
olds, 74% or 6.3 million children recieving the maximum dose of 8 dropperfuls per day for
three days would consume the entire production volume. This represents 2% of the entire
US Population. This is a minimal percentage of the US Population that could potentially

be taking Pediatric Advil® Drops.

(75.5 million doses/ yr.) / (3 days/ child x 4 doses/ day) = 6.3 million children/ year

- to consume the entire production volume.

8.5 million children = 100% of the US Child Population ages 2-3 years

6.3 million children = x% of the US Child Population ages 2-3 years

needed to consume the entire production volume.

(100% x 6.3 million children) / 8.5 million children = x% =

74 % of the US polulation of children 2 to 3 years of age could be using Pediatric Advil®
Drops based on production.

279 million people = 100% of the US Population during the fifth year of production
8.5 million children= x% of the US Child Population ages 2-3 years
(100 x 8.5)/279 = x% = 3.0% of the US Child Population are ages 2-3 years

If, 3.0% of the US Child Population are ages 2-3 years = 8.5 million children.
And, 74% of the 3% of the US Population of children ages 2-3 yrs.= x % of the Total US '
Population that could potentially be dosing Pediatric Advil® Drops based on production -

volume
=2%

r] -

Each dropperful contains 50mg ibuprofen, the active ingredient, or 4% of the weight per

volume of the finished product ((50mg./1.25ml.) (2./1000mg.) = 0.04 g/ml. = 1{% wt./vol.).
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7. Fate of Emitted Substance in the Environment

Pediatric Advil® Drops can be discharged into septic tanks or municipal sewage
treatment facilities. Studies have shown that following ingestion of ibuprofen, approximately 45%
to 79% of a dose is recovered in the urine within 24 hours as metabolite A (25%), (+)- 2- (p-
(2hydrox§memylpropyl)-phenyl) propionic acid and metabolitt B (27%), (+)— *2—(1)-
(2carboxypropyl)-phenyl) propionic acid; the percentages of free and conjugated ibuprofen are
approximately 1% to 14%, respectively. Ibuprofen is rapidly metabolized and eliminated in the
urine. The excretion of ibuprofen is virtually complete 24 hours after the last dose is administered.
The serum half-life is 1.8 to 2.0 hours. There are no known active metabolites of ibuprofen (refer
to reference 3).
| One hundred percent of a dose of ibuprofen is excreted in the urine in the first 24 hours.
On the average, 1 to 14% of a dose of ibuprofen is found in the urine as unchanged ibuprofen.
Ibuprofen is nof expected to be found in the aquatic environment.

P

When the highest recommended dosage of Pediatric Advil® Drops is administered, the
maximum ooncentration of ibuprofen that could potentially be found in a sewage treatment facility
would be 0.05 pg/L. Since ibuprofen is absorbed rapidly when orally administered, and water is

treated prior to being introduced into the surface water, the level of ibuprofen would be diluted well .

below 0.05 pg/L.
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a. Potential Concentrations in Septic Systems.

Assuming the average septic tank associated with a private home with four occupants
holds approximately 1000 gallons, and the average person contributes 50 gallons of
water each day to the septic, a septic tank could potentially be filled in about 5 days.
4 occupants x 50 gals. = 200gal/day x 5 days = 1000 gals.

« If one child in the household excretes the equivalent of the maximum recommended«
dosage, or 400 mg, of ibuprofen or four doses of two dropperfuls each day, the
concentration of ibuprofen in the septic tank would reach about 0.53 mg/L.

((400 mg/day)/(200 gal/day x 3.785 L/gal)) = 0.53 mg/L

b. Potential Concentration in Sewage Treatment Facility.

If Pediatric Advil® Drops were administered for 3 days at the highest recommended
dosage (400mg ibuprofen), approximately 2 % of the US population would administer
product.

2 % the US population could potentially administer product (reference calculation in
section 6 of this report)

In any community of 100,000 people, assuming 25 % of that population are children,
up to 500 children ages 2-3 yrs. could be using finished product containing 400 mg per
day of ibuprofen.

100,000 people x 0.25 of population are children = 25,000 children
2 % of 25,000 children = 500 children
(reference calculation in Section 6)

On average, it is estimated up to 7 children could ingest the ibuprofen product on
any given day during the year.

(500 children x 5 days/365days) = approximately 7 children

With a maximum dose of 400 mg/child/day, about 2.8 g. of ibuprofen could be used in
this community in any day.-

] -

- 4

(7 children x 400 mg/child/day)/1000 mg/g = 2.8 g.

Assuming 15 million gallons of waste is generated per day by the community (This
includes cleaning, personal hygiene, and drinking), the highest concentration of
ibuprofen in the wastewater going into the sewage treatment facility theoretically would

be 0.05 pg/L.
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28gx (10° pg/g) = 2.8 x 10° pg
15,000,000 gal. x 3.787 L/gal = 56.8 x 10°L
2.8 x 10° pg/ 56.8 x 10° L) = 0.05 pg/L

c. MAXIMUM EXPECTED EMITTED CONCENTRATION (MEEC)
] S e o
The following calculation is the maximum expected emitted concentration (MEEC) for the

entire Advil® product-line production for all indications, strengths and population groups. The

calculation includes the entire production at all facilities.

The total annual Advil production for all currently marketed products equals 5714 in

millions of tablets, and 150,000 gallons of suspension.

1) The total ibuprofen used in the production of solid dosage forms equals
1.1428 x 10° kg./yr., rounded to 1.14 x 10% kg fyr..

Calculation:
~ 5717 x 10° total production in tablets/year x 200 mg/tablet
= 1,142,800 x 10° mg./yr.
- 1,142,800 x 10° mg./yr. x 0.000001 kg./mg.
=1.1428 x 10° kg /yr.
rounded to 1.14 x 10° kg./yr.

The maximum expected emitted concentration (MEEC) baseline for the current usage
of ibuprofen in the production of all solid dosage forms of Advil in a mature market
equals 0.022 ppm.

Calculation: 4 '
- (1.14x 10° kg./yr.) (2.21 Ibs./kg)
=2.5194 x 10° Ibs./yr.
MEEC = ppm (in environment) = Ibs./yr. production x 8.9 E®
=(2.5194 x 10° Ibs./yr.) (8.9 E®)
= 0.02242266 ppm .
rounded to 0.022 ppm




2)

3)

The current baseline of ibuprofen used in the production of all solid dosage forms of
Advil is 0.022 ppm, or 22 ppb. According to reference 1, a maximum of 14% of free
and conjugated ibuprofen would be recovered in the urine after ingestion within the

first 24 hours. Therefore, reducing the maximum emitted expected concentration

(MEEC) to 3 ppb.

Calculation:
(22 ppb) (14%) .
=3.08 ppb
rounded to 3 ppb

The MEEC calculated for the production of all Advil® suspensions is 0.03 ppb. _
The MEEC value was calculated using the following equation:

MEEC = (Ibs./yr production) x (8.9 E’ ) ppm (in environment)

(150,000 gallons/yr.) (100 mg/tsp.)(1 tsp./S ml)(1000 mI/L)(3.787 L/gal.)
11,361,000,000 mg/yr. rounded to 11.4 x 10° mg/yr.

(11.4 x 10° mg/yr) (1.0 x 10® kg/mg) = 11,400 ke/yr.

11,400 kg/yr x 2.21 Ibs/kg = 25,194 Ibs/yr.

= 25,194 Ibs/yr. production

= (25,194 Ibs/yr production) x (8.9 E”)

= 0.0002242266 ppm

rounded to 2.2 x 10™ ppm , or 0.22 ppb

After calculating the maximum of 14% of free and conjugated ibuprofen in the urine
after ingestion within the first 24 hours. The MEEC equals 0.03 ppb.

(0.22 ppb) (14%)
=0.03 ppb

The MEEC calculated for the introduction of Pediatric Advil® Drops has been *
calculated based on the estimated fifth year production equaling 6,414,000 ounces.

The total ibuprofen used in the production equals 7,546 kg./yr
Calculation:

Sth year production = 6,414,000 oz. of Pediatric Advil® Drops
1 dose = 2 dropperfuls = 2 drops x 1.25ml. /drop = 2.5 ml.

If, 1 0z. =29.573 ml. .
Then, 1 oz x 2.5 ml./dose = 29.573 ml. = 0.085 oz./dose of Pediatric Advil®
Drops

6,414,000 oz./yr. + 0.085 oz./dose = 7,545.88 x 10° doses /yr.
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7,545.88 x 10* doses/yr. x 100 mg. of ibuprofen/dose =
7,545.88 x 10° mg/yr. of ibuprofen
Given, 1 mg. = 10° kg.
Then, 7,545.88 x 10° mg/yr. x 10 kg./1mg. = 7,545.88 ~ 7,546 kg /yr. of
ibuprofen

The maximum expected emitted concentration (MEEC) for the expected usage of
* ibuprofen in the production of Pediatric Advil® Drops in a mature market equals

0.00015 ppm.
The MEEC' value was calculated using the following equation:

-«

(7,546 kg./yr.) (2.21 lbs./kg)
= 1.667666 x 10* Ibs./yr. production or 1.67 x 10* Ibs /yr.
MEEC = ppm (in environment) = (Ibs./yr. production) x (8.9 E?)
(8.9 E”is a given constant)
=(1.67 x 10* Ibs./yr.) (8.9 E”)
=0.00014863 ppm
= rounded to 0.00015 ppm or 0.15 ppb

After calculating the maximum of 14% of free and conjugated ibuprofen in the urine
after ingestion within the first 24 hours. The MEEC equals 0.02 ppb.

(0.15 ppb) (14%)
=0.021 ppb
~ rounded to 0.02 ppb

4) The total estimated maximum expected emitted concentration (MEEC) of ibuprofen
calculated on total current mature market of Advil® plus the anticipated markets from

Pediatric Advil® Drops is 3.05 ppb.
3 ppb (solid dosage forms) + 0.03 ppb (suspension) + 0.02 ppb (Pediatric Drops)

Tbuprofen is rapidly metabolized and eliminated in the urine. The excretion of

ibuprofen is virtually complete 24 hours after the last dose. The serum half life is 1.8

to 2.0 hours. The MEEC calgulation assumes that all that is consumed is excreted within
24 hoars, which is the worst case scenario. The calculation does not take into
consideration that the sewage treatment facility treats the water prior to introduction into
) the surface water, as a result the MEEC level of ibuprofen would be considerably lower

: than 3.05 ppb.

+
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The production of Pediatric Advil® Drops represents less than a 1% increase over the

current MEEC value previously calculated for the mature market of the entire Advil® product-
line production.

The MEEC calculation result is expected to be significantly less than the calculated 3.05
ppb, likéy less than 1 ppb level established by CDER to have no significant effect on relevant
standard test organisms, and therefore, unlikely to have a significant effect on the environment for
the following reasons: 1) the calculation does not consider the treatment process in the sewage
treatment facility prior to entering the environment, which would decrease the MEEC
substantially, 2) the calculation is based on the maximum amount of unchanged ibuprofen
recovered in the urine after ingestion within the first 24 hours, representing the worst case
scenario, and 3) ibuprofen has been reported as inherently biodegradable (see reference 2, pages

3 and 10).

Advil®products have been marketed since May 18, 1994. The addition of Pediatric

P

Advil® Drops is not expected to substantially increase the maximum expected emitted
concentr;tion (MEEC) of ibuprofen into the environment.

The MEEC has been calculated based on all ibuprofen used in the production of the
Advil® product line. Since ibuprofen is supplied to Whitehall-Robins Healthcare by two
manufacturers, the following DMF’s (see reference 3) may be referenced for additional

-

information:
.

13

The DMF contains acute toxicity, aquatic toxicity and biodegradation screening.
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8. Effects on the Environment of Released Substances

Toxici

In Appendix 4, page 3 of Material Safety Data Sheet, the acute oral LDs, in
rats was ;'eported to be 1.8 g/kg for ibuprofen. At the recommended dosage levels ibuﬁfofé;\ has
not been linked to mutagenic, carcinogenic, teratogenic, or reproductive toxicant effects.

Biodegradability

The biodegradability of ibuprofen is reported as inherently biodegradable (see the
attached copy of reference 4, pages 3 and 10).

Conclusion

The maximum concentration of ibuprofen in Pediatric Advil® Drops that could
potentially be found in a sewage treatment facility prior to water treatment, and prior to
introduction into the surface water, is calculated to be 0.05 pg/L. When human metabolism and
biodegradation are considered, the level of ibuprofen in surface water would be minimal and would
not be e'xpected to be detected in the environment. ( See reference 3, page 4, Table 2, titled
Pharmaceutical chemicals found in sewage, sewage effluent, river and potable waters. Samples by

analysis.)
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9. Utilization of Natural Resources and Energy

The Whitehall-Robins Healthcare facility in Richmond, Virginia is designed for the
production of pharmaceuticals. This facility operates according to current Good Manufacturing
Practices.

‘To the best of our knowledge, endangered and threatened species are not affected b; the
manufacturing of Pediatric Advil® Drops. Also, the properties listed in the National Register of
Historic Places will not be affected by the manufacturing of Pediatric Advil® Drops.

Environmental concemns are not anticipated with the production of Pediatrié Advil® Drops
at the Richmond, Virginia facility. The production associated with the manufacturing of this
product would have minimal impact on the utilization of the natural resources related to energy
consumption at the entire facility.

10. Mitigation Measures

Thf, proposed action is not expected to have any adverse effects on human health or the
environment. Pediatric Advil® Drops is produced under current Good Manufacturing Practices.
All controls and waste treatment practices are in place to minimize release of raw materials and
finished product. In the plant, all necessary protective equipment is worn where required. 'The
Material Safety Data Sheets for all raw materials are attached. The manufacturing of the finished .

product requires the use of 4 chemicals that appear on the OSHA Z-1-A List.

» -
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11. Alternatives to the Proposed Action

As previously described in Section 8 of this document, the proposed action is not
expected to have adverse effects on human health or the environment. There are no known benefits
to the environment from the production and use described in the proposed action, there are, also,

. . . . s
no known risks to the environment. Therefore, alternatives to the proposed action do not néed to

be addressed.
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12. List of Preparers

The following personnel of Whitehall-Robins Healthcare are responsible for the preparation of

the Environmental Assessment.

- e o4

A Z( %%/é /ﬂ‘,g%fé

Debra A. Iorio Date
Regulatory Affairs Associate

B.A. Chemistry
15 yrs. experience in the Environmental, Safety and Health field
American Industrial Hygiene Association member since 1986
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13. Certification

The undersigned official certifies that the information presented in this Environmental

Assessmgnt is true, accurate, and complete to the best of his knowledge. e a
L) aus /«_72‘0‘4——(, /0~y -G 6
Dave H. Fore . ' Date

Director, Environmental Health and Safety

John S Date

(n/ 31 19¢
[@

Vice Presidént, Regulatory Affairs
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REVIEW

The fate of pharmaceutical chemicals in the aquatic
environment

R HERVYN L. RICHARDSON AND SUDITH A, 80WRON

Trames Weter Auttority, New River Heed,

Roszdery Averue, London ECIRNT?. UK

Incrzased d=mands for potable water, espzcially where supplies are drawn {rom lowland
rivers has necessitated 3 greater degrez of water re-use. As water undertakings have 3 duty
to maintain the eholesome quality of potablc watzr supplics. incTeasing concern is being
cxpresszd Over the prescnce of 0rzanic micro-contaminants (contaminants found ar
pglitre=! concentrations). This study outlines some of the problems ¢acounterzd in
assessing the risk from pharmaceutical chemicals which might enter the water cvcle from
domestic 2nd industrizl sources, Analytizal chemistry was of value for only a few of the 200
compounds studizd. However, much useful informztion was derived from the human
metabolic routzs of the drugs and is collated in Appzndix [. Biodegradation studics and
other ccotoxicity/znvironmenzal toxicology data may be required o 2 gfeater extznt in the

future. Particul2r consideration is given 1o v

Duniag the Catchment Quality Control (CQOC)
swdics undertaken by Thames Wacer Authority
(TWA) (Fish & Torrance 1977, 1978: Wood &
Richardson 1978. 1980; Nicolson ctal 1981 Richarc-
son & Bowron 1983: Bowron & Richardson 1982) i
bccame apparent thal pharmaceytical chemizals
would cnter the water cycle via two main routes.
(1) The industial route: i.c. a point discharzz 10 2
sew3ge treayment works where the manufacterer or
packer of 3 pharmaccctical product might incur
1-5% wastage of thzir product. This could fiad it
way io.drain 2nd hznce to the scwage Ircatment
wOrks, as 1 normal consented discharge. This
Percentage wastage of cbemicals is low compared
“ith many other industrics because of the carz
f<czssary in bandling vzry high cost chemicals often
in controlied environments such as sterilc packaging
arzas. Furthcrmore, the pharmaceutical indestry
works to stringznt guidclines such as Good Manu.
faciuring Practice and the Mzdicines Ac.
(2) The *domzstic route”: most pharmaceutical chem-
ials, both proprictary and cthical preparations.
Raving lefr the factory, will be dispznsed or sold (o
1z public, Theisé preparauons will be adminisizrzd
zither in the home. or in hospitals or clinics.
- Ezeena containing such drugs or their metabol-
53, o1 zxcess drugs if slriced away, will reach
S¥ags treatment works (STWs).

AUSTWs there are three princpal possible fates
for 2ay individual pharmoczuticzl chemical:

ulnzrable sections of the population.

(2) It might be uluimately biodegradablce. iz, (o
carbon dioxide, water, ¢.g. aspinn.

(b) It mighs undzrgo some form of mziabolism or
rather partial degradation €.g. penicilling,

() lt might be persistent c.g. clofibrate,

Heaes STWs effluent could contain cither 1nua
or parually dzzraded pharmaccutical chemicals,

STWs cfflucacs discharge into rivers, maay ‘of
which arz subscquently abstracied for potable watzr
supply purpesss. As it was assumed thag drug
residucs would sunive the various watcr treatment
processes, there seemed (o be a distinct possibility
that pharmaccutical chemicals at Jow concentrations
(pglitre=') would be present in potable warer
supplics. Therefore, the question arises “What is the
long term public health risk of ingzsting such drugs
and/or their metabolitzs for up 10 2bout 70 ycarsata
fraction (~14%) of their therapeutic dose?”

Trzaimezat 3t STWs and waterworks could be
improvzed by costly and advanced procedures such as
activatzd carbon plants. Thesc can be cffective for
the rzmoval of a2 wide range of noxious organic
chemicals, thereby improving the position relating 1o
othzrwiss recalcitzant organic chemicals.

It was appreciated that drug prescriptions fall into
two major catzgornies:

(2) Short term—in this sitwation drugs,arc usually
takzn {or a period of up to. $2y. ™wo weoks and any
sxczss usvally reainzd in the houschold, returned 10
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the pharmacy. disposed of to rzfuse or flushed into
the drain as earlier indicatzd.

(b) Long term—in this sttuation there is unlikely o
be any excess drug to waste unlzss the formulaton/
prescription has to be changed.

[t was also appreciated that whilst 1t s an
acczptable nisk 10 administer chemicals having high
biological activity like cytotoxic drugs for instance,
to the chronically il. such 2 nsk may not be
acceptable (or neonates and in pregnancy, despite
1he very low levels.

Furthermore. although many of the urugs studied
in this investigation have begn known and prescnbed
for many vears, half 3 century in a fzw cases, this is
insufficient reason for complacency.

In view of the foregoing the investigation was
undertaken. '

DETAILS OF THE INVESTIGATION
In the casc of drug manufacturers and compoundzrs
within the TWA freshwater catchment, it was 2
reasonably casy matter to obtain, in sinct con-
fidence. an estimate of the quantitics of cach
pharmaccutical chemical wastzd 1o drain on 2 pzr
annum basis (Fish & Torrance 1977, 1978:; Wood &
Richardson 1950). [t was ihzn simple to calculate the
predicted concentration at the various downstream
potable water abstraction poinls.-O—;'n the assumption
that the average person drank two litres of water per
€ayv an gsumate of the likzly ingestzd dose was made.

However, during our preliminary studics {Wood
& Richardson 1950). it became apparent that was-
tage {rom manufacturing units was likely to <ontri-
bute only marginally to the overall load of phar-
“aaccutical chemicals that could be found in potable
water supplics. at least as far as TWA catchmzats
were concemed. The major source would be the
home and hospitals. and (or this rcason 3 water
authority would be unable 10 seck control. as would
be the case with an indusirial dischargze.

Chemical analysis was then considzrzd but it was
rapidly concludzd that this would not be practical
except [or a few pharmaczutical chemicals.

Firsily. the analysis of such chemicals in water, 3
surpnsingly difficult matrix. at ug litre -! conconira-
tions would be likely to involve considzrable
tesourtes for 3 comparatively small number of
chemical compounds. That is. a small numbee
compared with 10 000+ industrial 2nd rzlated chem.
icals used in the EEC in quantitics >l tonnz per
annum. all of which arz likely to entcr water
resources. Sccondly. it was apprzciatzd that human

metabolism and sewzge works treatment would be
likely to modify the siructure of the pharmaczutical
chemical. in many cases rzmoving the analvtical
determining group. Thirdly. all the pharmaczutical
chemicals would be prezsznt in admixture with
indusinal, domestic and allizd chemicals. i

Whilst analysis was found (o be practical {or a few
pharmaczutical chemicals. the szparation tzchniques’
at the predicted concentrations were 2 major prob-
lem. This was so notwithstanding the ur_xli,gxi_x:dﬂsizc
of the sampies availablz. 3 very differznt situation
from cliniczl analysis. In the lattzr, sample volumes
are small. whereas volumes of samples for water
analysis c2n be 20 litres before preconceatration. s

Because of these analvtical chemical problems it
was dzcided to predict the guantitizs/concentrations
of pharmaczutical chemicals that were likely o be
presentin the River Lee a5 2 worst case situation,

A “rule of thumb’ calcelaton indicated that if one
tonnc of a phammaccutical (or other chemical) was
cvenly dischargzd (o the nivers in England and Wales
over onc year then 1 conczntration of very approxi-
mately 0-1ug htre=! was likely to be achizved in
the River Lee, assuming that no degradation or
metabohism occurred.

The River Lec is a source of potable water for
North London and during summer months and dry
wzather conditions it can be composcd of somz 60%
of STW's cifluznt.

The conczatration critenion of 0-1 pg litre =1 was
sclected for this study as in 1973 this concentration
w3as onc ordzr of magnitude mors sinngznt (han any
quoted in water quality critenia (Fish & Torrance
1977, 1978: Wood & Richardson 197S. 1950).

A computer print-out o drugs prescnibed by
g<ncral pracutionzrs (200 or more prescrptions) for
the year 1976 was obtained {rom the Depariment of
Health and Sodal Secunity. This cxcluded drugs |
administered in hospitals and pavate practic:.f
Similar dctails were ob:ained from the Proprictary
Association of Great Brinain {or proprictaries. -~ |

The document gave the number of tablets. cap-
sules, injzctables etc. prescribed. These were thes
translaied into tonnes of active pharmaccutical
chemical ingrzdients. A total of 716 prescribable
preparations were considered: this gave a list of 1600
chemicals. Some active ingredicats were contained
in over 30 formulations. Approximately 170 phar- .
rmaccutical chemicals werz found 1o be used inexcess |
of onc tonaz pzr annum or. using the factor referred
(0 above. gave 2 predicied concentration of
0-1 ug litr==1 or above in the Ruivzr Lee. Additional
pharmaczutical chemicals werd added (o this list. sc<
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Appendix [ ¢.g. drugs used in cancer chemotherapy
because they are noxious.

The pharmaczutical chemicals wzre then individu-
ally considered with particular relevance o the
information collatzd in Appendix I, ¢.g. mztabolism,
presence in maternal milk, ability (o cross the
placenta. plasma half life. This information was
obtained from standard tzxtbooks such as Martin-
dale—The Extra Pharmacopocia, British Phar-
maczutical Codex. Association of the British Phar-
m;c:utical Industry Daca Sheet Compendium. The
information was enhanced by on-line scarching.

This exercise led to the following deductions:

(3) That a significant number of pharmaceutical
chemicals undergo Phase | and Il mammalian
mctabolism usually vielding conjugates. The toxicity
and pharmacological activity of these is much lower
than that of the parent compound. Microbial m=tab-
olism can also lzad to similar transformations.
Furthermore. such conjugates can be hydrolysed in
STWs by cnzymic procssses. ¢.p. B-o-glucuronidase.
to vizld innocuous but stable products. Many of
these will not have the analytical determining groups
possessed by the pafent compound.

(b} Whilst pharmaczutical chemicals are studicd in
depth for their pharmacological and clinical action,
they are hittle studied for their environmental eifzets
and ecotoxicity.

In view of this. the pharmaczutical chemicals listed
in Table | were selected for biodzgradation studizs
on the basis of the high quantity in use. potential for
bing nozious or because on czviewing the literatere
the drug scemed to survive scwage trcatment.
(Cyiotoxic drugs wzre consid=red later.)

< mcthods for testing were those recommended
by the Decpanmznt of Environment., Standing Com-
mittec of Analysts (1951) and by King (19S1).

Degradation or mctabolism in the pharmaco-
logical sense is ultmately aimed at the removal of a
biological eficct: but biodegradation from the cco-
toxicological stand point requires 3 dificrent
3pproach. It must be considered whether the com-
pound is likely 1o be ultimatzly degradzd. parially
degraded (in which case metabolites may be of
ifu'll:)cmanc:). or persistznt. [n the last instance
ferther studics may be nezded. ,

As carlicr indicated. there was the
consides citmical analysis. g

This was undenaken in two ways:

(1) Gas chromatography-mass spectrometry (GC-
MS). This technique is now used for indicating the
Presence of organic micro contaminants in various
*atzr samples. Scitabic przconceatraton (liquic-

need (o

liquid zxiraction or b+ use of NAD te3ins) of samples
i nzzded 25d in fact concentration factors of up (o
10000 can bz 2chizvzd. From chis type of anulvsis.
lists of chemicals are idenified in such samples.
GC-MS has the disadvantage that. in ezneral it will
only dztec: those chemicals which are volatile or
zasily denivatized to volatile chemicals, a maximym
of some 26-25% of chemicals considered o be

present in many water samples,
. e - -
Tadlz 1. Summary of biodegradability test resulis,

R=sult

Non-biodegradable
3% biodzeradable

Compound
Amitriptytinz
Ampiallin

Aspinin Readily biodegradable
Catlcine Rzadily biadegracable
Chlorhexiding Non-biadegradabls
Clofibrate Non-biodegradable

Codzinz phosphaiz
Dzxiroproporyphence
Ephedrine

Non-biodegradadle
Non-biodzgradable

Readily biode eravable aficr

acciimatisation

Erythromycia Non-biodegradabl:
Iouprofzn Iaherznds Biodcg::d;nblc
Mzathol Readily degradabic
Mcprobamaiz Non-biodezradable
Mzthyidopa Non-biodcgradable
Mzironidazol: Non-biodegradable
Naprozen Noa-biodegradable
Nicotinamidze Readily biodegradable
Paracziamol Readily biodegradadle after
acclimatisation
Phenvipropanolamine Readily brodezradadle aflier
acchmatisation

Sclphame:hozazole Non-biodzgradabic

Sulphasalazing Non-bodegradabic
Tziraevcling Non-biodcgradadle
Tazobromins Readily brodezradadle aiier

acchmansation
Readily biodegradadle

Tacophylling
Non-biodegradable

Tolbutamide

In fact very fzw pharmaccutical chemicals werc
idzntified by this tzchnique (sce Tablc 2).

In addition to samplzs of Aver and potable supply
water. 2 sample of hospital effluenr was examined
and apart {rom mcthaqualone (sce page ) few -
pharmaceutical chemicals were identified. Disinfec-
fants and d=tergznts were most in zvidence.

The EEC. within its COST 64b projzct. has made
3 computer-based compilation (CICLOPS) of those
orzanic micro-pollutants reporied worldwide. Few
pharmaceutical chemicals are included. However.
oac of the more extensive studizs is that by Wates et
2l (1933) of the Water Reszarch Ceatre. M=dmen-
ham who rzport the presence of several antimicro-
bials (zrythromycin. sulphamzthoxazols, tziracy-
cling) and theophyllinz . in river water samples. They
uszd fizld desorption mass spectrgmetry and high
periormancs liquid chromatography.
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(it} Arelvsis of individual and groups of chen:icels.
Whilst gas chromatography and high periormance
liquid chromatography have been used to identify
specific pharmaczutical chemicals (Table 2). further
compounds have bezn studied using immunoassay
techniques. These have been in use for many ycars in
clinical analytical chemistry but their application to
water chemistry is new and shows considerable

4promise for the larger molecules. Ahemns (1984) and
Aherne & English (1984) have successiully used such
techniques for the assay of methotrexate. progzsie-
rone. norethisterone and ethinyloestradiol in various
nver and potable water samples. Afier sample
conczntration by tyophilization. detection limits of
betwzen 5 and 10 ng litre =t were achieved.

Table 2. Pharmaczutical chemicals found in scwage (S
sewage cifluent (E). River (R) and potable watzrs (?
Samplzs by analysis.

).
).

Sample Concn
Compound type  (litre~')  Remarks
As?in'n E) —lug  Sccrext”
Catfzine E) —lpg Scctex:”
°) >lpg  Scetcxr”
Clofibrate- R) —~<0n3 .
Dixzzpam E) <lpg  Scec Appendix | and
R) —10ng Waggott (1981)
P) —1t0ng
Dcarzo-
propotyphzac (R} ~1lug Scetext®
covthromyeia (R)  —~1lpz SccWiausertals
’ ’ {1953)
Mcthagulloac (S) —lug Sectexr®
Mzthotrexate {S) —~lug  Scctextand Ahcmce
- " (R)  <6:23a3 & Eaglish (1955)
(P) <6-25n3
Morphinan
sudsiruciure (R) <lpg Sectext

Oralconsraceptives (R) <0-2uz Scctextand Ahzm:z

(s) <0-lug & English (1955)
Penicilloylgroups  (R)  $25n3  Sectext
(?) >10n3
Sulphamzthozazole (R) ~1lpg  Scec Wanseral
(1983):
Teteacvelineg (R) —~lug  Secc Watszial
) (1953)¢
Theephyiline (R) —lug  Scc Wauseral
) (1983):

* GCoanalysis.  t HPLC analvsis.
MATTERS HIGHLIGHTED

Thg expzrimezntal findings from the biodegradation
and analvtical chzmical studies. coupled with the
taformation retrieved from the literature. suggesicd
2 significant conclusion. This was that vary few
pharmaccutical chemicals were likely 0 survive
STWsirzatment, river retention. reszrvoir d=tzntion
and waterworks treatment in the form of the intact
The conclusion cnhances th: wiew thx

molecuiz,

advanczd treatmend, such as the use of activatzd
carbon is unlikely 1o be rzquired at lcast for
pharmaczutical chemicals.

Of those pharmmaczutical chemicals that were not
ultimaizly degraded, most were likely to be mztabo-
lized 10 pharmacologically inactive sub-structures or
conjuzates. Even if these werc likely 10 persist
through various water treatment processes and be |
presentin water supplies. the concentrations in the
majority of instances would be unlikely 10 pose a
public hzalth fisk. The same dzduction would aiso
apply to a large extent to the parent molzcules. The
predicted ingested quantities. as can be scen from
Appeadix [, are so small thar a life-time ingestion of
3 phamaczutical chemical from potable watzr would
only give of the order of one day’s recommended
thzrapeuiic dose. For cxample, 70 years” zxposure to
paracetamol would give four times the adult daily
dosc. to di2zepam onz day’s dose. and to clofibrate
onc-sixth of a daily dosc.

XN

Anfincoplastic agents and immunosupressents
Notwithstanding the above predictions. particular
alcntion was given to drugs uscd in cancer
chemotherapy, and immunosuppressive agents. This
was becausc many of these are mutagzns. mitotic
inhibitors, 2ntimetabolites or alkylating agents. ¢
Mzthotrzxate was chosen by Aheme & English
(1985) as 2 model compound decause it may be used
i substantial doses (up to 223day~1). its use is
widesprzad, and a sensitive IMmuN0assay was avail-
able for its measurzment.

Apart from a sewzr immediatzly downstream of a )
large oncology clinic. no methotrexate concentration
in excess of 625 ng litre -t (the limit of detzetion) '
was found in any sample of river or tap water -
cxamined by Aherne & English (1985). Therefore. it
was considered rcasonable to deduce that there
should be no risk from such potenually noxious
chemicals. ‘

t

<

Morptircn substructure
Results from the chemical analysis (GC-MS) indi-
cated the presence of a morphinan sub-structurc in 3 :
sample of river water downstrzam from a STWl
rscsiving much hospital cffluent. The matter was
pursuzd with the Pharmaceutical Socicty of Great
3ritain and the Regional and Arza Hzalth Authonity
Pharmacsetical Officers. It was considered that the
presence of this siructure could be duc to excess
drugs such as cod=inz. morphihc or related com-
pounds bzing sluiced away instzad of bcing incines-

1V

2tzd which is th: proczdure prelerrzd by ihe
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Pharmaczutical Socizty Inspzciorate {or disposal of

such vnwantzd drugs. Adoption of this proczdure,

resulted in this substructure not being found in
subscquent niver water samples.

Methaguclone

In this Tespect it was inlzresting that mzthaqualonz
was found in 2 sample of hospital effluent. This was
at the ume when use of this drug was being
discontinued and hznce it was deduczd that surplus
ng wes being sluiced away.

Orel contreceptives

In the past decadz. concern has bezn =xpressed over
the possible preszace of oral coniraceptives in water
samples. Aheme & English (1985) reviewing this
noted their apparznt  absence (norethisterons
<10ng litre~*and cthinylozstradiol <35 ng litre~)ia
the samples of potable watzr they examined. They
alsoindicate thathad they bezn present at the quoted
ftmit of detzction 10 2nd 5 ng litre ! rzspectively this
would have cquated to an individuzl ingzsting
1717 500 and 172600 of the prescribed daily dose.

. Penicillin ellergy

Potzniial concern has 2iso bezn <xpressed over the
possible allergznic cffzcts from penicillins. Thesc
had bezn found to be parially biodegradable (o
—50%) in 2 convzntional biodcgradation stedy
(Watzr Rzscarch Centre). [ was postulatzd that a
penicillenic 2cdd may be formed which in tum might
form ths penicillolyl detzrminant. Alzmpts wers
thesziare made (o assay the lausr by 2a immuno-
assay technique (Wal =t al 1975). The rcsulis
dicatzd that, if przsznt. such dzterminants would
be unlikzly 10 exceed 25 ng litre =4 in river water and
10nglitre=1 in potable water.

Considerable doubt has been cxpressed by Dewd-
ncy & Edwards (1983) over Sicgel's (1959) cxtrapol-
3ted figure of 0-24pg as a single dosc. Even if this
litzratyre figure were accepted as being capabic of
fausing a rzaction in 2 sznsitive person, Dewdney &
Edwards® study o the literature failed to identify any
fzference that indicated an amount lower than
0-24 g would causc a reaction. The immunoassay
fiadings were at concentrations some 100 fold I=ss
1han this and hence there should be no nisk of a
$easitizatron reaction from potable watzr supplies.

Aspirin cnd sclicylzies .

AS aspiris s vlumately biodegradable, it was sur-
Prising that it was found in a aumbsr of river
“ier samples (Water Rescarch Ceatre—sez Table |

and CICLOPS). Moreover it was considzrzd that ics
presence was due (o it being a microbial metabolite
of naphthalene oils, resulting from oil spillages.

Cafjeine
The caffeine present was considered to be morc
auributable to beverages than from its use as adrug.

Dextroproxyphene

I.1-Diphenyl-butene (1.1-Db) was found "o be
present by GC-MS in a sample of river water. 1.1-Db
by structure activity relationships was considered 1o
be ultimately degradable. A litzrature search indi-
cated that 1,1-Db was a pytolysis product of d=xtro-
propoxyphzne, Millard et al (1950) suggesting that
1.1-Db was being formed in the injection port of the
GC. Hznce, the presence of dextropropoxyphzne
was indicated in the sample considered. This was
supported by spiking a sample irom 2nother river,

VULNERABLE SECTORS OF THE POPULATION

Young infaruifoetus

Many drugs can be secrzted into mothers milk and/or
C70ss the placeata, see Appendix . The risk (o the
VeTy young or (o the foctus is hence much greater
from 2 mother being prescribed pharmaccutical
preparations than the risk o a2 young infant of
dninking watzr which may contain a few pg litrz=t of
a druz. Scc Appendix 1.

Reral diclysis peticnss
These patizats are likzly 1o be in contac: with up to
100 times the volume of water consumed perhead by
the population at large. Also the route of TIposurc
by-passes the normal gastromizstinal processcs.
Thus it is important 10 consider the effects of
micro-contaminants as obviously the paticnt’s life
span should not be reduced by the presence of such
impuritizs in the water used. However, as the:
impuritics would have to pass through a dialysis
membranc (o rzach the patient, small molecules.
such as the halomethanes are likzly 10 pose a greater
nisk than pharmaceutical chemicals whose molecules
reoftzn large, especially if they are conjugated.-[tis
sirzssed that naturally occurring residues of alumi-
nium salts or aluminium salts used for flocculation in
water trzatment are likely 10 be of much greates
conczrn than drug residues,

In making a nisk assessment it must not be
overlookzd that a patizne recciving 2 transplant
kidnzy is likely to receive immunosuppressive drugs
for a considzrable period. In view of their mutagznic
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properties. anv additional risk from mutagzns that
might be present in water will be minimal,

Populetion grouns with enzyme deficiencies

The predicted presence of most drugs as biologicallv
inactive meabolites rather than the pharmacologic-
ally active paren: compounds in re-used water is of
significance when znzyme deficiencies are con-
sidered. Glucose-6-phosphate dehydrogznase defi-
ciency. for example. occurs among the population,
Qe perceatage being higher in certain Mediter-
ranean countnes. This deficizncy can lzad to hae-
molylic anacrmia following the ingestion of certain
drugs. including primaquinz. phenacztin and aspinin.
There might be cause for concern over residues of
such drugs in potable water if it were not for the fow
predicted concentrations and the lack of pharmaco-
logical activity of the residues.

The sitwation is similar ior mMONo-0xygrnascs.
Kipfer et al (1952) report on several examples of
genztic polymorphism of drug oxidation in man (and
rat). They indicatzd that beiwesn 1-9% of the
population they studied were deficient in their
relative ability to =ffect the oxidative metabolism of
debrisoquine. spancine and phenformia. In 1976,
the predicted concentration of phenformin ia the
River Lec was 0-15uglitez=t with the other two
drues 3t less than 0-1 ug litte-t. However, even if
this deficicncy occurrzd in 2 significant proportion
the same mitizating {actors zpply as before. Normal
persons will excrzte the drugs as hvdroxvlated
conjugics or mic ...l meradolism will occur
duning STWs™ processes 3ad the concentrations are
low., =

Drtig-drug cnd drug~food interaction

Such intzractions. whilst theorztically possible. are
unlikely to be caused by druy residuzs in watzr. This
1S again mainly due to the lack of pharmacological
acuivity of most relevant residues.

Inhibition of both microsomal and non-
microsomal znzymes has been shown in man. The
latrer effect is exemplified by the monoamine oxi-
dasc inhubitors which increase SCASHIVILY (0 some

s¥mpathomimztic amines found in certain foods and

other drugs. The inhibition of tolbutamidz mzzabol-
ism by dicoumarol. phenyloutazone. phenyramidol
and salpha.'p"ncnazolc ts 3 microsormal eifzct which
€an lead to the plasma climination hali-lile of
tolbutamide being increased fivelold.

The drugs clusing cnzyme inhibition 3rz not
thought likely to be presentin re-used water aterther

sufficient concentration Gr retain sufiicizat propec-
tizs of active {orm to cause 2ny problems.

OTHER USIS OF DRUGS
Whilst this review outlines the probable zifzcts of
pharmaczutical chemicals used jor human thzrapy,
no drtailed considzration has been given to vetze-
inary drugs. -

There is little or no evidence (o suggest that a

different pattzrn should emzrge {or drugs used for
freating farm animals. but the sitwacion™ (s ndc
nzczssarily the same for substances used for treating
ish. Such chemicals, in many cases. will be added
zither dirzctly 1o water. or (o fish food. Fish in many
cases have different metabolic mechanisms, Further-
more. waste watzrs from fish farms will not be
subject to STW processes. -

Hence, furth=¢ investigation is considered neces.
sary for drugs such 25 nitrofurans and nitrothiazoles
which can be used for discase controt in fish farming.

In fact. the vse of this t¥pe of antimicrobial in fish
farms upsircam of potable water abstraction points
€2nnot be condonzd. Care is also required where
przviously acczpted veterinary products are used as
industrial biocides.

CONCLLUSIONS -
Catchment Quality Conirol studics have indicated
that pharmaceutical chemicals may cater potable
wler supplics (rom both domestic sources. including
hospitals. and from mandhcmring vaits, The latter
is likely 10 be the lesser source of organic micropollu-
{aats and such discharges can be conirolied.

Some 200 pharmaczutical chemicals were con-
sidered in the study described. [t was appreciated
that many would metabolise to innocuous substances
€.3. conjugates. Such conjugales may then be
hydrolysed 1o pharmacologically inactive com-
pounds by STW processes.

Biodegradation studies madce on 25 of the major
use drugs indicated which drugs would survive STW
processes and which were ultimatcly or partally
degraded during such treatment. [n considering the
ciizcts of new pharmaceutical chemicals. it is advo-
catzd that ecotoxicologicalenvironmental toxiauy
tzsts such as biodzgradation tzsting should be
included in the portiolio of tests undzriaken.

Attempts (o analyvse for individual pharmaccutical
themicals were not fruitiul However, such analvses
45 were possible indicated that the concentrations
w2iz <luglitrz=' in most cases. Some analyses of
the morz reiractory compounds arz recommendzd (o
o< undertakzn on an inflrzquent basis,
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Appencix 1. Pharmaczutical daa sum:r.:y. This indicatss pazdiatric dose a2 wherz availablc 2ad the maximezm adul(
ci

dosc for cach of the drugs considzrzd. Ina ) g
in uglitrc=1: these concentrations were obtaincd by 1aking the usage
information obtaincd from the National Health Senvice for 1576~7. From

tion. the predicred conczatrationinshe Rjver

=< of most of the drugs 15 given

dai3 from grneral pracitioners” prescription
the przdicizd concentmation ¢ata the I figure

(me) scre calculated by assumiag 2 person would consume 2 litre of wazer Zay="' for 70 yzars. Other information used in
maxing risk assessments for the pharmaccutical chemicals considered in depth 1 this study included metabolism. the

possibility of the drug crossing the human placenta,

secTetion into maternal milk, plasma half lives (P1) (sce footnotss),

S -

Acbutolol AD 200 mz. RL 0-29. I 15, MIAc. Benzathine PD <300 mg (or 6-12yrs, AD I-Sg. RL

Acintirazole Now only uscd [a veterinary medicine, peniaiilia 0-29. [ 13 {convznis 1o benryfpenictiin
c.3. fish farming. sce text. and beazathine).

Allopurinol PD 20mg ke-'. AD 600 mg. RL 0-59. Benzocaine PD rot rccommzndzd, AD 200 mg. RL
[w 30. MIOH. P} 2 h: P1 25 h—lor 0-15. I 7-5. M1Hyd (mainly exteraal
alloxanthince. applization).

Alocs AD 200 mg (proprictary usc—no tota! Benzyl RL 132, I 67:5. MiHyd. Mllgly
tonnage ¢aia available). DAP. 5. not benzoaze (forms beazoic acic—xternal
recommended for nursing mothers. application).

Amiaophylline PD 2Smgup 1o | y1. AD 500 mg. RL ~ Benrylpeaicillin PD 0-5-1-0g. AD 6-0 ¢ (max 240 g)
1O I 325, MIRGM: Ox. DAP. Pi RL 015, 1033 DAP: OF 1160 S

9 h. . ) ) o

Amitrigtyline  PD ot recommended. AD 150mg. RL ~ DSmUh  RLOIS. 1 75 (catemal application).
0-83. Lo 45, MIOH: NdM. M1 gluc. P £ ]

9-76 h (N-oxidz (ormation). Butaphyllamiac PD not recommended for <$ vr old. AD
non-biodegradable. cquiv, 800 mg theophylline. RL 0-15. I

Amoxycillin  PD 125 mgup 1o 10yrs. AD 1-0g. RL 7:3. MINEM. scc also theophylline.

1-9. l44 97. DAP. S (allcrgen?—scc Buiobarbitone AD 200z, RL I-17, [y 60. AMIOx,
tsxt). DAP. S, Pl 55h.

Ampicllia PD 62-3-125mgup to 1yr. AD 6-0¢. Calfcinc AD 300mg. RL 029, 1 15, MINCAM:
RL 79, {m 05 M10H. DAP S, Oz. 5. Pi 10 h. rzadily biodcgracabdic,
{allergzn scc text). 45% brodegracable foend in scwagc. nivers and przsent in
in SCAS rest, scc text. bevzrages. see teat.

Amsl-m-cresol Prc_pf'ic.urj.' usc—na0 tonnags ¢ai3, low Czrbama.::pinc PD 600 =g upto 12yrs. AD 22¢. RL
toxiaity. . ) 0%, 15 225, M10H: Oz, Mllgluc.

Amylo- AD 200mgz. RL 1-75. {:.09}?‘ MIOH: DA?. S P 21-53 4 (cpoxide formed?).

b:rbu‘onc_; .\O}:{: O_x. DaP.S.PI2 . Carbocisicine  PD $00 mz for 2-5vm, AD 2.2 ¢ RL

Aspiia PD 75-150 mz 1-2y13. AD 3-0g. RL 0-22. [ N5, MIS-0X.

- 126 (161 il 1000 tonnes propn:tar{ A .
inc.}. MIOH. MU gluc: gly. readily Carbromat ?9 not recommendzd. AD 1-05. RL
degradablc (sce text). ) 0-29, [ 15. MIOH. -

S-Axcyudine  Aatincoplastic 3gent. soln nstable. Carmustine Aliylating ageat, small usage. P} 1S min.

Azathioprinz Mllglut, P{ 22 h (mutagea and Cephalexin PD S0mgkg-'. AD 2-0g, RL 0-59. I
antimctabolite), 30.DAP.S. P}O-5-2h.

Benorylate PD2Smgk3-'uptolyr. ADS-Og. RL  Chloc- ] PD 20mg, AD 60mz. RL 0-29. I, I5.
9-2. e 470 (1zadhily hydrolysed to diarcpoxide MIOH: NdM._ Mlltgluc. DAP. S, Pj
paracciamol and accrylsalicylic aaid). 6-23 h.

continued

Kev

PD = Pacdiatric dosc NOH = V-hydroxylation

AD = Adult dosc NM = Mmezhylation

RL = River Les ug fitre -t Nox = N.oxidation

La = lngzstion {07 70 yrs (mg) OdM = O-demcthylation

Ml = Phasc | metabolism T OH = Hydrozlation

MLP = Phasc It mzrabolism {<onjugation) OM = O-mcthylation

DAP = Drug ciosses placenty Ox = Oxidation i

S = Scerzted into mothet’s milk OzD = Oxidative deamination ‘

Pi = Plasma hall lifz S-OX = S-oxidatioa

Ac = Acztvlation C¥st = conjuzation with cysicine

¢Ac = Dzaczevlation gluc = coajuzation wizh glucuronidc

2eC = Deczarboxylation gdut = conjuzation with glutathionc

Hvd = Hydrotysis 2y = conpzzation with glycine

N2M = N.demethilation 30, = conjezation with sulphate
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AD 2-0 g (human meabolic
£xpcrimeai). can hydrolyse to form
+-chloroaniline. proprictary .
PITparation—no usage data available,
non-biodcgradable.

Chiormzthiazole PD not recommended. AD max 8-0

{<disylatc)
Chlormezanonc

Chloroform

4 Chiorothiazide

Chlor-
promazine

Chlos-
propamidc

Chlor-
tetracycline
Chlorthalidonc
Cholinc
salicylate

Choline
theophyllinatc

Cuplaun
Chndamycin

Qofibrate
Qlomipramine

Codzinc
(phosphaic)

Crotamiton

Cyclandclate
Cyclizine

Cyclo-
Paosphamide

Danthron
D<5fi$oquinc
D::nccloqclinc

ﬁ::l:o:

cz‘hf)l?hgn

Dixzo
Proproxyphenc

RL 0~ [ 22-5, MIOH: Ox, DA?. P
<4 h. dzchlonnatcs.

AD 800 mg. RL 0-29, 1, 15, A{10x-
Hyd.

Usc restricted sec Statutory Instrument
1979 No 382, WHO Drinking Water
Guidclines 30 pg litre -1

PD 25 m; kg='. AD 2:0g, RLO-1S. Iy,
7-5. DAP (very litde mziabolism?.

PD <80 mg for 6-12 yr3. AD 200 me.
RL0-29. [ 15, MIOH: NdM: $-0X:
Nox. Miigluc. DAP, Pl 3 h (induces
liver enzymes).

AD 500 mz. RL 0-73, Iy, 37-5, MIOH.
hyd. P{ 2312

PD20mgkg-t (on? if esseniial), AD
30g. RLO-15. [, 5. DAP. S. P}

56 n.

AD200mg. RL 0-15. 1,5, 7-5, P} 50-90 4
(very liule mzabolism).

Sce Aspiria.

PD <375mg for 36 yrs. AD 1-6 2. RL
102, I 52-5 (sce theophylline).
Antincoplastic agzat—used in small
quantitics. not recommended in
pregnancy. Pl 25-49 min 10 $8-73 h.
PD 24 mgig~'. AD 1-8g RL0-15. Iy
7-5. MINAM: S-OX, DAP.S. P} 2-3 b,
PD 1-0z for 10yr oid, AD 2-0z. RL
6-3. I 321, Mllgluc, non-biodg:gradablc
sTe tzxt.

PD <30mg for >5yrs. AD 150 mg
(oral): SO mz (iv.). RLO-15_ 1 7-5,
MIMdM: OH.

PD not rzcommended un 10 6 vrs, AD
€0mz. RL 0-5S. I 45, M10dM: Ndaf,
Mllgluc: SO,. DAP (codeinc,
norcodeine or morphine conjugates
{ound—scc 1exd).

RL 0-15, Iy 7-5 (czternal application
only).

AD 1-6g. RL 1-02, I,y 52-5.

~PD 25 mg for 3-5yrs. AD 150mg. RL

0-15. 1o 7-5, MINTM.

Antincoplastic agznt used in small
guantitics, MIOH. DAP.S. P} 3-11h
nydrolyscs in watzr).

PD 25mg. AD 50mgz. RL 0-29. [,y 15,
Milgluc, S.

?D not recommended, AD 300 m3. sc:
text.

PD6m kg" (only if essential), AD
1-§g. R 15.15,7-5. 2§ IC-15h.

PD 15mg for 22 yrs. AD 30 mg.
proprictary usage—hcnce no toanags
available, MINEM: OdM. MIISO,.
dcgradss 1o morphinan siruct. sec (211,
PD not reccommended, AD 520 mz. RL
32 1y 164, MINGM,
non-biodzzradabdlec.

Diazepam

Dichloral-
phenazone

Dicoumarol

Dizthylpropion

Dihydrocodeine
(tartrate)

Dimzthicone

Dioctyl sodium
sulphosuzainate
Diphca-
hydraminc

Dithicpin

Emepronium
(bromidz)

Enhepting
Ephcdrine

Erythromyca

Ethyny!
ocstradiol

Ethohcprazine

Ethylenc oxide-
propylenz oxide

Fenfleramine

Fenoprolzn

Ferrous
furnaratc

Fluclozacillin

Fludro-
cortisonce

$-Fluorouraal

Flurarzpam

Frangula
(chysophaaic
acid: emodin;
franzutin)

Frusemide

PD3mekg-* AD 30 mg. RL Q-2 [
22-5. MINSM: OH: Mliglus. DA, S
Pi <3 days.

PD 270 my UE olyr. AD 1-3g. RL
0-83. [ 43, MIOH: NeAM. Mllgluc, P
<15h as trichlorocthanot.

AD 300 m3. small vsage (largely
replaczd by wariann) DAP. S 'can
cause microsomal inhibition.

PD 50mg for &-12vrs. AD 75mqe. RL
0-59. 1430, MINOH. Mllgluc, P}
1-5-3h.

PDO-Smgkz-'. AD 60, RL'OD9 A, |5
DaP.

PD 100 mgday~'. AD 200 mg, RL 4.4,
I3 224, low toxicity, non-biodegradabic.
PD 125 mg. AD 300 mg. RL 0-15. [ra
7-5. little metabolism,

PD 200 mg for 612 y1s. AD 200 mg. RL
1-02. 15 $2-5. P§ 1321 h (excensive firse
pass tn liver].

AD 150 mg. RL 029, [, 135, sec also
ciazcpam.

AD & mz. RL 029, [ 15. Pi 2
(cacrzied mainly unchanged).

Used ia fish farmiag.

PD730uzk3~'. AD 60, RL 0% (also
Propnicaary usc). Iwm 22-5, MINdA(:
OzD. Mligluc. P} X 11 h.

PD 2:0 2 day~* for 20 kg child. AD
402, RL 32 14 112, AM{110d\,
non-biodegradablz.

AD 50 ug. RL G-003, I, 0-14. sce text.

PD not recommended. AD 60. RL 0-73.
l3o 37-5. z2tensive metabolism.,

(incn biader)

PD 20 mg for 6-10vrs. AD 120 mg, RL
0-15. 15 7-5. Milgly. DAZ. Py 11=30
(forms hippuric azd).

PD not rccommended. AD 2-4?. RL
161, [ S2. MIOH. Milgluc. S (little),
P§ 2-3 h (phcnobarditonc nduces
mctabolism).

PD 140mg for up 20 6-12 yr3. AD

00 mg. RL 0-59. I, 30.

PD 500 mg up 10 2¥73. AD 205 RL
029, I 13, P} ~SOmin (very litle
metabolism). .
AD 0-3 3. very smalt usage. Pl ~30 min,
not recommended during pregnancy.
PD not recommendcd. cytotoxic agent
used in small quantitics. AD 15 mg kg -!
Lv..Pi < Jh.

PD not recommended. AD 30mgz

(100 mg for anacsihesia), RL 0-13. 1,4
7-5. MITOH (listle, M lglue: SO, :
N-Ac, Pl ~T5h.

RL 1-17_ I+, 60 {conzains <6%
glucoflraaguling ~0-$ toanc).

PD 3Imgiz-'. AD00mz. RL 1-32. I
67. Ml lglue, PY $9 min (little
mztabolism).
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Gentian
{gz=ntiopicnn.
gentisic acid.
gzntisin)
Glutechimide
Glyceryl
?uaicolaxc

guaiphencsin)

Glycot
sahicylate
Hexztidine
Py

Hydrochloro-
thiazide

Hydrocortisonc

Hydrowlatc
Hyoscyamus
(hyoscyamine.
hyoscince)
Ibuproflca

Imipraminz

. Indomzthacin
{nositol
nicotinamide

[pccacuanha

[sophos-
phamice

Karays gum
Kctoprolzn
Levodopa

Levonorgzsirzl
Lymeevcline

Lynocstrenol

Mebevznng

Mcbhyvdrotin
T

Mzfznamiz acid

Menthol
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RLO-I5. 173
(cach <1 tonnc).

PD 125 mg for i-3 yrs. AD $00mge. RL

0-39. I 30. M1OH., S (littie), P§ 3-22 .

PD 75 mg for 212 months, AD 1-6g.
RL 1-02. [+ 52-5. M1Ox, P} L A,

RL 0-29. [,4 15, MlIgluc. DAP.S
(applicd cxizrnally).

RL 0-15, Iy 75 (cxternal application
onlyv).

PD 2-5mgkg-'. AD 100 mg. RL 1-02,
[ 325, P§ 3 h (very little metabolism).
PD 6-10mg kg~t. AD 50me, RL 0-15,
lag 7-5, M1DH. Milgluc: SO, P

100 min (rzduction ol A-ning, 20-kcto
reduction).

Inert.

PD0-édmgupto 10yrs, AD 3-Omg. RL
0-15. Isg 7-5. Milgluc.

PD maz of 500 mg day-*if bod)' weight
<30kz. AD 1-23, RL 9-3. [+ =35,
MIOR: deC: Nox, inherzntly
biodczradablz.

PD 30 mg for 6-10 yrs, AD 150 mz. RL
0-29. 1 15. MI10OH: NdM: Nox.
Mllgluc, DAP (rats), PI 32 h.

AD 200 mg. RL 1-32, 15 67, M10dAf,
M1lgluc (2lso N-dcacylation).

PD not rezommended, AD 1-5g. RL
3-8. [ 194 (scc nicotinamidc).

PD not rzcommznded, RL 1-17. [ &0
(coniains <2% alkaloids).

PD very limited usc only, AD max 10 3.
cytotoxic drug used in very small )
quantitics, MIOH (hydrolyscs slowly in
walze).

PD vp 10 3-0gday-* AD 24-03. RL
9-2, 1 <70 (hvdrolyses to (orm
carbohydrax:s).

PD not determined, AD 200 m3z, RL
0-44, I 22-5, MIOH. Mllgluc, 2§
[-5~2h,

PD not recommended. AD 8-0g. RL

0-59. I 30. MIOH: OM: OxD: ¢cC. S,

Pt of 3-O-methyidopa —13 h.

AD 0-03 g. very limited usagz. scc text,
PD 56mekz-!'. AD 1-63. RLO-15. Iy
7-5. DAP, liule metabolism,

AD 2-5g. RL 0-09. very limited usags.
sce text,

PD 7 vrs & over—adult dose. AD
=00m3z. RL 0-29. [ 15.

PD up to 200 m3 forl ) yrs. AD 300 mg.

RL0-15. [ 7-5.

PD 25 mg k3! cay up to 6 monzhs, AD
1-53. RL U117, 15460, M1Ox. S {(liude),
some conjuzation.

PD not for usc up to 6 vrs, propnziary
usc. Mligluc (fatal dose man 2-03).
rzacidy brodezradadble.

Mzprobamatc

Metformin HCH
Mcthagualone

Mcethocarbamol

Mcthotrzxate

Methyldopa

Mcxhrl
salicylate
Mctronidazole

AMisonidazole

Morphinc
(morphinan)
Naldixic acid

Naproxcn
Ncomycin
Nicotinamidc

Nicotinic esters

Nitrazzpam

Nitrofurantoin

Nitrofurazonc
Nitrothiazole
Norcthisicronc

Nvstatin

Orciprenaline
Orphenadninc

Ozxazzpam |

Oxprenolol

Oxyphen-
butazone

PD not recommended. AD 1-2g. RL
2-6. [x 133, Mlgluc: SO, DAP?.S? (10
be avordzd with nussing mothers),
non-biodsgradable.

AD 3-0g. RL0-24. [,422-5. Pl 3 h.

AD 300 mg. RL 0-59. {s 30. MIOH.,
Milglec, S (linle) Py 2-3 h. sce text.

PD 13mekz-téh-t AD §-0g. RL
0-59. I 30. M1OdM: OH (rar), ~
Mllgluc: SO, Py -2 4.

AD up 10 22 g day-*, cytotoxic agent.
used 10 small amounts. sce texi._

PD max65mgkg-tday-!, AD 3-0g. -
RL 175, 15 §97. MIOM: deC. M1 Fso.,_
non-biodezradable.
Sce aspinia,

PD t5my k%"_ AD2-4g RLO-29. 1,
15. M10x, Mligluc, DAP.S. Pioh,
non-biodegradable uader acrobic
concitions, scc text.

Neoplastic agent used in very small
Guantitics.

Scz text.

PD&Omzkz-t. AD <-0g. RL 102, I
52-5. MIOH. Mllgluc. 3; 90 min.

PD not recommended. AD 500 mz. RL
23, 1w 119, M1OQEM, Milgluc. DAP, S,
noa-biodegradable.

PD 88 mgk3-t for 6~12yrs. AD 3-0¢g.
RLO-29. 1515, P| 21 (only 6%
absorbed).

PD 20mgkz-'. AD 500mgz.. RL 2-0, I
105, rzadily biodegradable . hydrolvscs to
nicotinic aad.

AD 500 m3. RL 029, [ 15, MIHyd,
Mitzluc: cvst: gly. Avdrolyscs to
nicotnate: [~I0mgay -+ requirzd by \
humans. '
PDimgkz-'. AD 10mg. RL 0-29,

[ 15, MIOH: Ac. Mtigluc, S. 21

17-23 h.

PD 6 mgkg-tday-!. AD 560 mg. uscd
i small quantitics in human therapy—
aiso used in fish farming DAP. S, P
~20 min, mutagen?

AD 2-0 g, used in small %uanli(i:s——also
ta fish farming. mutagza’?

Uscd ia fish (arming—mutagen?

AD <00 mgz. RL 0-04, I 2-2. scc text.
PD 20 mg. AD 900 mg. RL 0-29. {4 IS,
poorly absorbed.

PD 2-6 mg (inhaled). AD 80 mg. RL
0-15. [ 7-5. MIOM. M11SO,. Pl up to
scvzral b,

PD not recommendzd. AD 400 mg. RL
0-29. [ 15, M10xD. NdM: Nox,
Ml1gluc: SO,. P} 1=-25h.

?D not rezommended. AD 150 mg. RL
0-15. L 7-5. Mllgluc. P} 4 h.

?D <l m_z'(_z". AD 20z RLU 126, 1~
35. MINEM. Milglee, PPEO-120 min.
z3tznsive {1r3i-pass mecabolism.
PD10mzxz~'. AR D0 mgz. RL 0-29.
[ 15, M1I0H. PL 2162 K.



Ox\1::rac_\'clinc

paracctamol

Penicillin(s)
wnc. penicillin V

Pentazocine

Pentobarbitone
<4

Phcnacclin

Phenbutrazate
Phencthiciliin

potassium)
Phenformin

Pheaobarbitonc

Phenol-
phthalzin

Phenylbuiazone

Phenylzphrine

Phenylpro-
panolazine

Phenyramidol

Pheaytoin

-

Pipcranine

Poloxamers
Prenylamine

Primodone

Prochlo-
P<raziae

: P'Ozul:m;ic'

Promztazine
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PHARMACZUTICAL CHEMICALS IN THEZ AQUATIC INVIRONMENT 1

PD up 1o 30 mg for 2 yes. RL 6-7, [4
3 see tetrucyeline.

PDupto 120mg for | vz, AD 2-0g. RL
541 &u( 320 if proprictary use
included), 150 2295 (15373), MIOH;
OM. Mligluc: SOL: cys. readily
biodcgradadble aftzr acclimatization.

Scz ampicillin and text.

PD 30 mg for 6-12vrs. AD 800 mg. RL
0-29. 1 13 M1Ox. MIlglec DA&. Pi
2-5h.

PD not rccommended. AD 200 mg. RL
0-39. 1 30. MIOH: Ox. P} <30 h, somc
ring fission and further oxidation.

PD not recommended. AD 3-0g.. RL
0-34_ 1 22-3. Mlligluc: SO, ; glue, Pt
1-2h.

PD not recommended. AD 60mg. RL
1-02. [,g 32-5.

PD 500mg up 10 10vrs. AD I-5g. RL
0-15. o 7-5. DAP. P} 50-50 min.

AD 200 mg. RL 0-15. I, 7-3. MIOH. Py
<IJ h. nearly half excreted unchanged.
can causc microsamal inhibition.

PD 60 m3 for 12 vis. AD 350 mz. RL
1-17 [ 60. MIOH. MI1SO,. P? 100 h, 2
major induccr of mixzd function
oxidase, Pl lcss in ncwbom.

AD J00mg. RL 0-15. I, 7-5. mainly
cxcrzizd in facces.

PD 3-10mekg-'. AD 100 mz. RL 1-61.
l1o 82. MIOH. P| 1-7 da3ys, no
conjugales.

PD up to 6 yr not rzcommended, AD

50 mg. proprictary composition.

PD 15mg for -5 vrs. AD 150 mg. RL
0-29. 15 15. 10%C decgradcs to hippunic
acid in humans, readily biodcgradable
aficr acchimausation. in STW processces:
also proprictary use.

Littlc used. can cause mictosomal
inhidition.

PD 150 mg up 10 3 v1s. AD 200 m3. RL
1-26. [ 75, MIOH: Hvd. Mllgluc. S,
P| 70 h (dosc-dzpendent). subject to
cnterohepatic circulation.

PD 750-2000 me up to 2~ yrs depending
on inlection, AD 4-0g, RL'0-15, 1 7-3.
excrsted unchangzd.

Incrt bindes.

PD not recommended. AD 300 mg. RL
0-15. 15 7-5. P 7h.

PD 750 me up 0 3-5vrs AD 2-0g. RL
1-32. 1w 67, MIOH: Ox: deC. S. P
325h

PD Smzupto I-Sym. AD 100 mg. RL -
0-15. [ 7-3 P1 10-30 h. ra1s: ring fissioa.
N-dealkylation. 2

AD 60 mg (intramuscdar injection),
small use. Mllgluc. P few min, scz
text,

PD 10mgupto | yr. AD 50mz. RL
0-15. 1 7-5. M1Ox. Mllglus. S. Pl <4,
high first-pass mezadolism,

Propranolol

Pszudophedrine

Pyridoxine HCl

Quinal-
barbitons

Quinidine
Riboflavine

Rulosidc
Salbutamol

Salicylamide
Salicylic acid

Sodium 2az1al

Sodium
chomoglycote

Sodium poly-
hyvdroxi-
alumintum
monocarbonatz-
hezitol complex
Sodium
vaiproate

Sparizine

Spironolacianc

Suipha-
guanidine

Sulpha-
methizole

Sulpha-
methozazole

Sulpha-

~ phenazole

Sulphasalazine

Svnzhetic
sizroids
Teteacycline

Tztrahydro-
furfuryl
(salicylaze)
Thzobromine

PD Imeks- AD 2-0¢. RL b0l [,
S2.MIOH: OxD: NdM. Milglee: 50,
DAP. 2. 2 h_high first-pass
mctadolism.

PO S mguptolvr. AD 150 me. RL
117, T 60, MINAML Pi 53-8 h.95%
cxcretzd enchangzd.

AD 300 mg. RL O-15. 1, 7°S. pvridoxic
acid mainly cxcreted.

AD 250 mg (prc-mzd): 100 my -
{hypnosis}. RL 0-73. I, 37-5."M1I0H |
Ox. DAP,. S P} 29 h.

AD3-0g RL 161, 1,82 Pig-Th,
~30% cacrzicd unchanged. . -« 4
AD10-0mg. RL D151, 7-5. DAP_S,
13pidly metabolised.

AD 300 mz. RL 0-29. 1., 135,

PD 0-S me {inhalcd). AD 16 my. RL
0-15. l:a 7-5. P1 2-7 h. high firsi-pass
mciabolism.
Scz aspirin. .
Sez aspirin—caternal application, RL
0-29. 114 15.

Inorzanic hexitol
complcz—biudegradabic.

AD 120 mz (inhalation}. RL 0-29. [, 15,
Pl 80 min. ctcreted unchanged—mocce in
fazczs than vrine,

RL 132, 1,67,

PD20mgiz~'upto20kz. AD 2-0¢.
RL 0-29. 1y 15, M1Oz. Milgluc. S, P2
616 h.

AD 600 mg. small usc. can cause
rmicrosomal inhibition.

PDJimgkz-'. AD 200 mz. RL 029, I,
13, Milzgluc. S {(competitive inhibittor
of 3ldosicronz-thioscsis | group is reac:ly
rzmoved forming cancznonc, which is
found 1n mailx)

AD10-05. RL0:29. 1 13, MIAc, ?i
2h.

AD 1-22g, RL0-29. I 153, MlAc
{converied to sulphonamidce).

PD 200 mg day~'in 5 ~ | ratio with
tnmcthopam, AD 2-4 2. RL 7-2. 14, 365,
MIlAc. non-biodegradable,

AD 2-05. can cause microsomal
inhibition.

PD <150mekg-*. <3.0¢ for 20ke
child, AD 12-0¢. RL 1-57 1,0 90, NI1OH.,
Mllgluc. non-biodegradabic {(undergocs
2z0 reduction ia the human intzsting).

Sez text.

PD 10-50mgx3-* dav-!. for 0%z =
1-0g/day (stains tecth). AD 3-0¢. R
2:9. 1, 149. DAP. S,
non-biodzzradable.

AL 0-29. 1:4 15, 3pplicd cxternally,

PD not given, AD 900m5. RLO-29 1.
15, MINdM, z2adily Bodegradable,
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Theophylline  AD 700 mg. redily biodcgradablz. Thyroxine ADO3 mg: RL 015, ;4 7-5. DAP. PI
- 6-7-days (cntzrohepatic

Thiaminc AD 10 mg. RL O+, I, 225 s, qrculation—aormally produczd by

L ) thyroid gland).
Thioridazine  PD Imgkg-'. AD 600 mg. RL 0-15, lv  Tolbutamide PD not recommended, AD 203, RL

7-5. M [OH. Milgluc, DAP.Pi9-10h 22, I 112, M1d<C_ S. non-degradadle -~
(similar to chlorpromazine mztabolism, {not recommended in pregnaacy). also
may persist up to | yr). . sec text, :
P - Trimcthoprim  AD 1-5g. RL 1-26. I, 75. M1OH:
£ : ¢ B 2. -
;l;?lxiur.yl;(c External application only, sce aspinin OdA: Ox. M1 igluc: SO.. DAP. P}
<Y [1-17 h. .
Thymozaminc PD not recommended. AD “80mg. RL  Trmipraminc  PD not normally given. AD 150mg. RL
0-15, I 7-5. MIdAC. 0:15. [30 7-5 (cxtznsive metabolism ). a
4
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MATERIAL SAFETY DATA SHEET
Children’s Advil® Infant Drops and Suspension

Whitehall-Robins Preparation Date: 05/2971956
1407 Cumunings Drive Revision Date: 0825195
Richmond, Virginia 23220

General Telephone No.: 80+257-3655

Emergency Telephone No.: 804-257-2000

“1.” PRODUCT and COMPANY IDENTIFICATION

1.1 PRODUCT NAME: Children’s Advil® Infant Drops (WH-0694-0001), Infant Grape Drops_(WH_0694-0002)
“ and Grape Suspension (WH-0436-0126) ]
1.2 USE/SIZE: A flavored liquid'comaining 4.00% ibuprofen, an analgesic, as the active
ingredient.
1.3 PRODUCT NO.: WH-0694-0001, WH-069+-0302, WH-0438-0126
1.4 o\/s NO.: Mixture (sez CAS

numbers below)
1.5 SYNONYMS: —

1.6 TRADE NAMES: Adwil®

2. COMPOSITION/INFORMATION ON INGREDIENTS

NO. INGREDIENT NAME SYNONYMS CAS NO. % WEIGHT
1 Ibuprofen p-Isobutylhydratropic Acid 15687-27-1 1.5
2 Sucrose Sugar 57-30-1 50-60
3 Glycenn Glycerol 56-81-5 5-10
4 3 Sorbitol Solution Gludtol 50-70-4 510

-

3. HAZARD IDENTIFICATION

—

EMERGENCY OVERVIEW

A red or purple liquid with a fruity odor. The health hazards of this product have not yet been determined
experimentally. However, this product is not expected to present any immediate health, physical or
environimental concerns for emergency personnel.

3.1 POTENTIAL HEALTH EFFECTS

This product is a mixture for which no health efiects data exist. The information provided below is a
compreljensive overview of the effects of the product’s hazardous ingredients. The health effects
described primarily represent the hazards associated with ibuprofen, the product’s active ingredient, which
is present in the mixture at 1-5%. )

WH-059+-CCOaL, (59+-C0D2, G533-0125 ' Continued on Page 2
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| - 3.1.1-ACUTE EFFECTS: "

INHALATION: Inhalation is not expected to be a signfidant route of occupational exposure (o this
product.

INGESTION: Acddental ingestion of small amounts is not expected to be toxic. Therapeutic doses of
ibuprofen have been reported to cause the following symptoms in some patients: nausea, vomiting,
stomach pain, and nervousness. Less common side effects indude headache, dizziness, vision problems,
ringing in the eass, bloating, loss of appetite, skin rashes, blood disorders, bronchospasms, and abnormal
heart rhythms. In rare cases, oral treatment has caused severe anemia, acute hepatitis, and acute tenal
failure.

SKIN: May cause mild skin imritation. Repeated or prolonged exposure to ibuprofen may cause allergic
skin reactions. -

EYE: Direct eye contact with the liquid may cause irritation with redness and teaning.
4

3.1.2 TARGET ORGAN EFFECTS (SUBCHRONIC/CHRONIC):
Chronic ingestion may affect the kidney, liver, and gastrointestinal system. In some cases, prolonged
oral treatment with ibuprofen has caused gastrointestinal bleeding and ulceration, hepatitis, jaundice,
and kidney damage.

3.1.3 CARCINOGENIC EFFECTS:

No human or animal cardnogenidty data are available for the product or its hazardous ingredients.

3.1.4 REPRODUCTIVE/TERATOGENIC EFFECTS:

Ingestion of ibuprofen by women has been associated with menstrual changes and disorders. In
addition, in animal studies this compound has been found to cause fetotoxicity, deceased litter size, and
male and female reproductive effects. Glycerin has been found to affect fertility in male test arumals.

3.2 CARCINOGENICITY STATUS:

The product and its ingredients are not listed as caranogenic by NTP, 1ARC, or OSHA.

3.3 MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:

Persons with active ulcers, chronic bleeding of the stomach or intestine, impaired kidney function, high
blood pressure, or heart problems are at increased risk to the toxic effects of ibuprofen. This compound
also presents a greater risk to pregnant-women. )

4. FIRST AID MEASURES

INHALATION: No spedfic treatment is necessary since this material is not likely to be hazardous by
inhalation. However, if cough or other symptoms develop, remove to fresh air and get

medical attention.

INGESTION:  If subject is conscious, give 1-2 glasses of water to dilute the product. Call a physidan
immediately. Induce vomiting only under the instructions of medical personnel.

"(‘ - - - - -
Never give anything by mouth to an unconscious person. If the victim is unconscious. keep

B airway open and lay the victim on his or her side with the head lower than the body. Get
immediate medical attention.
) SKIN: Wash skin with soap and flush thoroughly with plenty of water. Obtain medical attention if

WHL594-001, (593-CC02. 5433-0126 * Continued on Page 3
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irritation develops, or other symptoms occur. Wash dothing before reuse.

EYE: First check the victim for contact lenses and remove if present. Immediately flush eyss with
plenty of water or normal saline for at least 15 minutes while holding eyelids open. If
symptoms such as redness or irritation develop’ or persist, get imumediate medical attention.
Do not put any medication in the vicim'’s eyes unless instructed by a physigan.

| 5.FIRE FIGHTING MEASURES

5.1 FLASH POINT: No data available. METHOD: —
5.2 AUTOIGNITION TEMPERATURE: No data available.

5.3 FLAMMARBILITY LIMITS: |
LOWER LIMIT: No data available.
UPPER LIMIT: No data available.

5.4 UNUSUAL FIRE AND EXPLOSION HAZARDS:
Non-flammable, non-combustible liquid. May bum and add fuel to surrounding fire at elevated

temperatures.

5.5 COMMON EXTINGUISHING METHODS:
This product is not flammable. For fires involving its packaging materials, use an agent which is
appropnate for combustibles and surrounding class(es) of fire.

5.6 FIRE FIGHTING PROCEDURES:
Keep unnecessary people away; isolate hazard area and deny entry. Remove containers exposed to fire if
possible, otherwise cool them from the side with water spray. Emergency equipment induding
self-contained breathing apparatus (SCBA) and full fire fighting turnout gear should be worn by fire
fighters.

6. ACCIDENTAL RELEASE MEASURES

Follow faclity-spedfic procedures for spill response. Isolate the spill area. When cleaning spills, wear
appropriate personal protective equipment induding splash-proof safety goggles and chemical resistant gloves

(See Section 8.

Confine and contain small spills using inert material (¢.g.. paper towels, spill control pillows, absorbent
particulate). In the event of a large spill, contain by diking with dry sand, sorbent booms or other absorbent
matenial. Prevent runoff into sewers, storm drains, surface waters, and soil.

Dispose of all material in accordance with local, state and federal regulations.

7. HANDLING AND STORAGE

Keep containers closed when not in use. Store in a cool, dry, well-ventilated area, away from incompatible”
matenals (see Section 10.)

+
WH-G33+-0001, 0595-CCA2, 04380125 Continued on Pagc B
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6.0 EXPOSURE: CONTROLS/PERSONAL PROTECTION -

6.1 EX?OSURE GUIDELINES: !
Neither the Occupational Safety and Health Administation (OSHA) nor the American Conference of
Governmental Industrial Hygienists (ACGIH) have developed exposure limits for this product. Exposure
limits exist for the following ingredients: :

INGREDIENT NAME OSHA PEL/STEL ACGJIH TLV/STEL

Sucrose 5 mg/m3 (PEL, respirable fraction) 10 mg/m3 (TLV, total dus\t)
15 mg/m3 (PEL, total dust) _

Glycenn 15 mg/m3 (TWA, total dust); 5 mg/m? 10 mg/m3 (TWA, total dust).

(TWA, respirable fraction).
- -
8.2 VENTILATION:
No spedal ventilation requirements. Good room ventlation should be sufficient to control atrborme levels.
If operations generate vapor or mist, use adequate general or local ventilation to keep airborme
concentrations below exposure limits.

8.3 RESPIRATORY PROTECTION:
A respirator is not required under normal conditions of use if exposure limits are kept below those listed

in Secton 8.1.

§.4 PROTECTIVE GLOVES:
Wear impervious gloves to prevent skin contact. Szlection of appropriate protective gloves for a particular
use depends on the properties of the compound and the spedific conditions of use, including the level of
dexterity and durability needed, and the severity and duration of chemical contact.

8.5 EYE PROTECTION:
Safety glasses are not necessary under nommal conditions of use. Care should be taken, however, to avoid

*acddental exposure since some of the hazardous ingredients in this product can cause mild irmitation.

8.6 OTHER: .
Depending on the operation. labcaat, apron or other impermeable clothing may be appropriate.

9. PHYSICAL AND CHEMICAL PROPERTIES

9.1 APPEARANCE AND ODOR: A red or purple liquid with a fruity odor.
9.2 MELTING POINT: Not applicable.
9.3 BOILING POINT: No data available.
9.4 SPECIFIC GRAVITY/DENSITY: 1.23-1.24 § 25°C
9.5 VAPOR DENSITY: No data available.
9.6 VAPOR PRESSURE: No data available.
9.7 SOLUBILITY:
- WATER: Soluble.
- OTHER SOLVENTS: No data available.
9.5 DECOMPOSITION TEMPERATURE: No dats available.
9.9 VISCOSITY: 1687-2400 centipoise 9 25'—C

9.10 pH: 4.134.23 @ 25°C
VWH-G594-CCO1, 059+-0C02, 0433-0125 * Continued on Page 5
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0. STABILITY AND REACTIVITY

10.1 STABILITY: :
Product is stable under nommal condidons of use. Hazardous polymerization has not been reported to
occur under normal temperatures and pressures. Product will not react with water.

10.2 HAZARDOUS DECOMPOSITION PRODUCTS:
Not determined for product. Hazardous decomposition products of components include toxic fumes of
carbon dioxide and carbon monoxide.

10.3 CONDITIONS TO AVQOID: -
Avoid heat, high temperatures, pressure, or other conditions that might result in a hazardous situation.

10.4 TERIALS AND SUBSTANCES TO AVOID (INCOMPATIBILITY): Coe A
ere are no known matedals which are incompatible with this product. However, the product’s
hazardous ingredients are incompatible with strong oxidizing agents and strong bases.

-11. TOXICOLOGICAL INFORMATION

This product is a mixture for which no toxicological data exists. When available, toxicological data for the
roduct’s components are provided below. Refer to Section 3.2 for health effects information.
p po P

11.1 ACUTE DATA:

INHALATION:

Glvcerin LCso > 570 mg/m71 hour (rat); > 4 mg/L/6 hour (rat)

INGESTION:

Jouprofen TDLo = 8 mg/kg {(woman: headaches, increased body temperature); 132 mg/kg
(woman: blood efiects); 120 mg/kg (man: eye cifects, increased body temperature);
429 mg/kg (man: kidney efiects, respiratory obstruction).
LDLo = 171 mg/kg (man: a2nesthesia).
IDgy = 636 mg/kg (rat); 740 mg/kg (mouse); 495 mg/kg (guinea pig).

Sugos=2 LDy = 29,700 mg/kg (rat).

Glvcernin TDLo = 1428 mg/kg (human: headaches, nausea, vomitng).

3 D¢y = 12600 mg/kg (rat); 4090 mg/kg (mouse); 2700 mg/kg (rabbit); 7750 mg/kg

(guinea pig).

Sorbitol Solution TDLo = 1700 mg/kg (woman: hypermotlity, diarrhea)
LDgy = 15900 mg/kg (rat); 17600 mg/kg (mouse)

EYES:

Glvcerin A 126 mg/kg dose applied to the rabbit eye caused mild irritation. When injected
into the rabbit eye, caused inflammation and edema of the comea.

SKIN:

Glvcerin LDg, > 10 gm/kg (rabbit). A 500 mg dose applied to the skin of rabbits for 24 hours

caused mild imtation.

11.2 TARGET ORGAN EFFECTS DATA (SUBCHRONIC/CHRONIC)
Ibuprofen In multidose studies with rats, oral doses of 1200-1300 mg/kg caused changes in
liver/thymus weight and hemorrhage; 32760 mg/kg over 26 weeks caused )
ulceration/bleeding of the intestine, kidney changes and anemia; 2160 mg/kg given

orally over i days caused pzritonitis and kidney changes. In dogs, 480 mg/kg (oral)

PR caused ulceration of the stomach.
Sorbito!l Solution When fed to rats in the diet (20%) for 4 weeks, caused abnormalities in urinary

function (reduced pH. increased levels of organic acids).

11.3 CARCINOGENIC EFFECTS DATA:

+
WH-G39+0001, 059+-CC02, 0433-0125 Continued on Page 6




WH-0694-0001, WH-0694-0002, WH-C135.0126 page 59

No data available.

11.4 MUTAGENIC EFFECTS DATA:

Iouvrofen Cytogenetic analysis (mouse, oral).
Sucgose Microsomal assay (Salmonella typhimurium); DNA Tepair (Saccharomyces cerevisiae);
Cytogenetic analysis (hamster, Jung and ovary).
Glvcerin DNA inhibition (human, lymphocyte); cytogenetic analysis (rass, in vivo).
tbitol Solution Cytogenetic analysis (hamster, ovary).

11.5 REPRODUCTIVETERATOGENIC EFFECTS DATA:

Tbuprofen In women, an oral dose of § mg/kg caused menstrual cyde changes. In rats, 600-840
mg/kg administered orally during pregnancy caused fetotoxidty, pre-implantation
mortality, and effects on newbom growth and litter size. Stmilar effects were seen
in mice following oral exposure to 420-1260 mg/kg. -

Glycerin Oral administration to male rats (100 m ) prior to mating caused post-implantation

e : . e e E) T g po I
mortality. Intratesticular injection (119-1600 mgfkg) caused paternal effects

R (spermatogenesis) and effects on fersility. e+ a

12. ECOLOGICAL INFORMATION

12.1 ECOTOXICOLOGICAL INFORMATION:
No data available for the product or its hazardous ingredients.

12.2 CHEMICAL FATE INFORMATION:
No data available for the product of the product’s ingredients.

13. DISPOSAL CONSIDERATIONS

Disposz of in accordance will all applicable Federal, state, and local regulations (see Section 15). Under
40 CFR 261, it is the responsibility of the product user to determine at the time of disposal whether a
material containing the product or derived from the product should be classified as a hazardous waste,

14. TRANSPORT INFORMATION

-

14.1 U.S. DEPARTMENT OF TRANSPORTATION (DOT):
_This product is not regulated by DOT.

14.2 INTERNATIONAL TRANSPORTATION REGULATIONS:
This product is not regulated under international transportation regulations.

15. REGULATORY INFORMATION

15.1 FEDERAL REGULATIONS:
All of the hazardous ingrzdients of this product are listed, or are exempt from listing, on the EPA TSCA
Inventory. In addition, glycerin is listed in Szction 111 of the Clean Air Act {Volatile Organic

Compounds).

.
— - ,"

15.2 STATE REGULATIONS: ;

This product is not regulated by any statz government; however, sp2cific state regulations exist {or the

) following ingredients:
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- Sucrose Massachusetts Substance List
Glvcenin Pennsylvania Hazardous Substance List; Massachusetts Substance List {glycerin
oust).

16.. OTHER INFORMATION |

16.1 HAZARD RATINGS’

NFPA: HMIS:
Health- 1 Hoalth Health- 1° -
Flammability- 0 Flammaebiitty Flamumability- 0 - ’
Reactivity- 0 Aeccuivity Reactivity- 0 _
e Spedal Hazards- None Personal Protection Personal Protection- See Section 8
. - A

A hazard rating has not been developed by NFPA or HMIS ior this product. The hazard ratings provided in this MSDS are
based on NFPA and HMIS hazard evaluation criteria, as well as professional judgement. This information is intended solely for

the use of individuals trained in these hazard raring systems.

16.2 PREPARATION AND REVISION INFORMATION

None.

The information provided in this MSDS is based on sources believed to be accurate. However, Whitehall-Robins assumes no
responsibility for the accuracy, completeness or suitability of this information. The product user is responsible to determine the

suitability of this information for their particular purposes.
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